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,VNUHQR VH� ]DKYDOMXMHP� VYRMHPX� PHQWRUMX� GRF�� GU�� 0DNVX� %HUOHFX� ]D� VWURNRYQR� YRGVWYR� LQ�
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$ PDJQHWQL�YHNWRUVNL�SRWHQFLDO�W þDV�9 HOHNWULþQL�SRWHQFLDO�J VSHFLILþQD�SUHYRGQRVW�P PDJQHWQD�SHUPHDELOQRVW�$U UHDOQD�NRPSRQHQWD�ID]RUMD�PDJQHWQHJD�YHNWRUVNHJD�SRWHQFLDOD�$L LPDJLQDUQD�NRPSRQHQWD�ID]RUMD�PDJQHWQHJD�YHNWRUVNHJD�SRWHQFLDOD�9U UHDOQD�NRPSRQHQWD�ID]RUMD�HOHNWULþQHJD�SRWHQFLDOD�9L LPDJLQDUQD�NRPSRQHQWD�ID]RUMD�HOHNWULþQHJD�SRWHQFLDOD�Z NURåQD�IUHNYHQFD�QY ãWHYLOR�Y]SRUHGQR�YH]DQLK�WRNRNURJRY�=� QRWUDQMD�LPSHGDQFD�YRGQLND�UY SROPHU�YRGQLND��SUHYRGQL�GHO��, WRN�= LPSHGDQFD�8 SDGHF�QDSHWRVWL�- JRVWRWD�WRND�+ PDJQHWQD�SROMVND�MDNRVW�( HOHNWULþQD�SROMVND�MDNRVW�(Y JUDGLHQWQD�HOHNWULþQD�SROMVND�MDNRVW�(LQG� LQGXFLUDQD�HOHNWULþQD�SROMVND�MDNRVW�N YDORYQR�ãWHYLOR�M NRRUGLQDWD�Y NURåQR�YDOMQHP�NRRUGLDQWQHP�VLVWHPX�] NRRUGLQDWD�Y�NURåQR�YDOMQHP�NRRUGLDQWQHP�VLVWHPX�U NRRUGLQDWD�Y�NURåQR�YDOMQHP�NRRUGLDQWQHP�VLVWHPX�-] NRPSRQHQWD�JRVWRWH WRND�Y�VPHUL�NRRUGLQDWH�]�1R�[�� 1HXPDQQRYD�IXQNFLMD�QLþWHJD�UHGD�-R�[�� %HVVHORYD�IXQNFLMD�QLþWHJD�UHGD�
+M NRPSRQHQWD�PDJQHWQH�SROMVNH�MDNRVWL�+�Y�VPHUL�NRRUGLQDWH�M-��[�� %HVVHORYD�IXQNFLMD�SUYHJD�UHGD�UY QRWUDQML�SROPHU�YRGQLND��GR�SRYUãLQH�SUHYRGQLND��
" LQWHJUDFLMVND�NRQWXUD�V SRW�O GROåLQD�NDEORYRGD�=Y LPSHGDQFD�YRGQLND�=� ]XQDQMD�LPSHGDQFD�YRGQLND�PR PDJQHWQD�SHUPHDELOQRVW�SUD]QHJD�SURVWRUD�GLM� PHGRVQD�UD]GDOMD�PHG�YRGQLNRP�]�LQGHNVRP�L�LQ�YRGQLNRP�]�LQGHNVRP�M�JM VSHFLILþQD�SUHYRGQRVW�YRGQLND�]�LQGHNVRP�M�UYM� QRWUDQML�SROPHU��SROPHU�SUHYRGQHJD�GHOD��YRGQLND�]�LQGHNVRP�M�NM YDORYQR�ãWHYLOR�YRGQLND�]�LQGHNVRP�M�,M WRN�Y�YRGQLNX�]�LQGHNVRP�M�,/�� YVRWD�WRNRY�Y�YVHK�YRGQLNLK��NL�VR�SULNOMXþHQL�QD�ID]R�/�,/�� YVRWD�WRNRY�Y�YVHK�YRGQLNLK��NL�VR�SULNOMXþHQL�QD�ID]R�/�
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,/�� YVRWD�WRNRY�Y�YVHK�YRGQLNLK��NL�VR�SULNOMXþHQL�QD�ID]R�/�=L LPSHGDQFD�SRVDPH]QHJD�YRGQLND�]�LQGHNVRP�L��,R SUHGSRVWDYOMHQL�WRN�EUHPHQD�8M LQGXFLUDQD�QDSHWRVW�Y�]DQNL�]�LQGHNVRP�M�
M PDJQHWQL�SUHWRN�Y�]DQNL�]�LQGHNVRP�M�%M JRVWRWD�PDJQHQWQHJD�SROMD�Y�SRGURþMX�]DQNH�]�LQGHNVRP�M�(M LQGXFLUDQD�HOHNWULþQD�SROMVND�MDNRVW�QD�NRQWXUL��NL�MR�GRORþD�JHRPHWULMD�]DQNH�]�LQGHNVRP�M�6 SRYUãLQD��=��N� QRWUDQMD�LPSHGDQFD�YRGQLND�]�LQGHNVRP�N�% JRVWRWD�PDJQHWQHJD�SROMD�PDJQHWQL�SUHWRN�=P GRGDWQD�LPSHGDQFD��LPSHGDQFD�WUDQVIRUPDWRUMD�LQ�RPUHåMD��8/L� ID]QD�QDSHWRVW�ID]H�]�LQGHNVRP�L�,/L� YVRWD�WRNRY�Y�YVHK�YRGQLNLK��NL�VR�SULNOMXþHQL�QD�ID]R�]�LQGHNVRP�L�
ML� GHOHå�PDJQHWQHJD�SUHWRND�Y�]DQNL�]�LQGHNVRP�M��NL�JD�SRY]URþD�WRN�Y�YRGQLNX�]�LQGHNVRP�L�

MU& NUDMHYQL�YHNWRU�GR�YRGQLND�]�LQGHNVRP�M��


MU& NUDMHYQL�YHNWRU�GR�]UFDOQH�VOLNH�YRGQLND�]�LQGHNVRP�M�
P ãWHYLOR�Y]SRUHGQR�SULNOMXþHQLK�]DãþLWQR�QHYWUDOQLK�YRGQLNRY�,3(� WRN�Y�VQRSX�]DãþLWQR�QHYWUDOQLK�YRGQLNRY�1 ãWHYLOR�YRGQLNRY�Y�NDEORYRGX��YVRWD�ID]QLK�LQ�]DãþLWQR�QHYWUDOQLK�YRGQLNRY��G
[\� PHGRVQD�UD]GDOMD�PHG�YRGQLNRP�[�LQ�]UFDOQR�VOLNR�YRGQLND�\�SUHNR�IHURPDJQHWQH�SRGODJH�8QI� QD]LYQD�ID]QD�QDSHWRVW��=G GLUHNWQD�NRPSRQHQWD�NUDWNRVWLþQH�LPSHGDQFH�=L LQYHU]QD�NRPSRQHQWD�NUDWNRVWLþQH�LPSHGDQFH�=� QLþQD�NRPSRQHQWD�NUDWNRVWLþQH�LPSHGDQFH�=QV� QDGRPHVWQD�NUDWNRVWLþQD�LPSHGDQFD�SUL�HQRSROQHP�NUDWNHP�VWLNX�X/ SDGHF�QDSHWRVWL�QD�VQRSX�YRGQLNRY�GRORþHQH�ID]H��=/ LPSHGDQFD�VQRSD�YRGQLNRY�GRORþHQH�ID]H�,/ VNXSQL�WRN�Y�VQRSX�YRGQLNRY�GRORþHQH�ID]H�)F�[\� FHORWQL�PDJQHWQL�SUHWRN�VNR]L�]DQNR��NL�MR�VHVWDYOMDWD�YRGQLN�]�LQGHNVRP�[�LQ�YRGQLN�]�LQGHNVRP�\�=[\� PHGVHERMQD�LPSHGDQFD�PHG�YRGQLNRP�]�LQGHNVRP�[�LQ��YRGQLNRP�]�LQGHNVRP�\��SRGDMD�GHOHå�LQGXFLUDQH�QDSHWRVWL�Y�YRGQLNX�]�LQGHNVRP�[��]DUDGL�WRND�Y�YRGQLNX�]�LQGHNVRP�\��G[
\� PHGRVQD�UD]GDOMD�PHG�YRGQLNRP�\�LQ�]UFDOQR�VOLNR�YRGQLND�[�SUHNR�IHURPDJQHWQH�SRGODJH�6Q QD]LYQD�PRþ�WUDQVIRUPDWRUMD�8Q QD]LYQD�QDSHWRVW�XN NUDWNRVWLþQD�QDSHWRVW�WUDQVIRUPDWRUMD�3FX� QD]LYQH�MRXOVNH�L]JXEH�WUDQVIRUPDWRUMD��,QW� QD]LYQL�WRN�WUDQVIRUPDWRUMD�NW NRUHNFLMVNL�IDNWRU�NDEORYRGD��NL�]DMDPH�YSOLY�WHPHSHUDWXUH�RNROLFH�NY NRUHNFLMVNL�IDNWRU�NDEORYRGD��NL�]DMDPH�YSOLY�PHGVHERMQHJD�VHJUHYDQMD�YRGQLNRY��þH�MH�QD�NDEHOVNL�WUDVL�YHþ�WRNRNURJRY�NQ NRUHNFLMVNL�IDNWRU�V�NDWHULP�VH�RYUHGQRWL�QHHQDNRPHUQR�UD]SRUHGLWHY�WRNRY�Y�SDUDOHOQR�SULNOMXþHQLK�WRNRNURJLK�
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,] ]GUåQL�WRN�NDEORYRGD�,]Y� ]GUåQL�WRN�YRGQLND�,W WUDMQR�GRYROMHQL�WRN�YRGQLND��,W�PLQ� QDMPDQMãL�GRSXVWQL�WUDMQR�GRYROMHQL�WRN�YRGQLND�6PLQ� QDMPDQMãL�SUHVHN�YRGQLND��NL�LPD�WUDMQR�GRYROMHQL�WRN�YHþML�RG�QDMPDQMãHJD�GRSXVWQHJD�WUDMQR�GRYROMHQHJD�WRND�3L]J� MRXOVNH�L]JXEH�NDEORYRGD�,H HIHNWLYQL�WRN�Y�SRVDPH]QHP�YRGQLNX�RE�HQDNRPHUQL�UD]SRUHGLWYL�WRNRY�=W DEVROXWQD�GLUHNWQD�LPSHGDQFD�WUDQVIRUPDWRUMD�5W GLUHNWQD�XSRUQRVW�WUDQVIRUPDWRUMD�;W GLUHNWQD�UHDNWDQFD�WUDQVIRUPDWRUMD�&UR� UD]PHUMH�PHG�QLþQR�XSRUQRVWMR�LQ�GLUHNWQR�XSRUQRVWMR�WUDQVIRUPDWRUMD�&[R� UD]PHUMH�PHG�QLþQR�UHDNWDQFR�LQ�QLþQR�XSRUQRVWMR�WUDQVIRUPDWRUMD�=GW� GLUHNWQD�LPSHGDQFD�WUDQVIRUPDWRUMD�=�W� QLþQD�LPSHGDQFD�WUDQVIRUPDWRUMD�=N�� LPSHGDQFD�VQRSD�ID]QLK�YRGQLNRY� �,N�� WRN�WULSROQHJD�NUDWNHJD�VWLND��
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3ULþXMRþH� GHOR� REUDYQDYD� SRUD]GHOLWHY� WRNRY� Y� QL]NRQDSHWRVWQLK� Y]SRUHGQR� YH]DQLK�
WRNRNURJLK�� NL� VR� L]YHGHQL� ]� HQRåLOQLPL� NDEOL�� LQ� VLFHU� SUL� UD]OLþQLK� JHRPHWULMDK� SRODJDQMD�
ID]QLK LQ� ]DãþLWQR� QHYWUDOQLK� YRGQLNRY�� � 3UL� WHP� MH� ELO� SUHGSRVWDYOMHQ� WULID]QL� VLPHWULþQL�
WRNRYQL�VLVWHP�SUL�IUHNYHQFL����+]��=DUDGL�UD]OLþQLK�PHGVHERMQLK�LQGXNWLYQRVWL�VH�WRNRYL�SR�
YRGQLNLK UD]SRUHGLMR� QHHQDNRPHUQR�� NDU� MH� SRND]DQR� ]� L]UDþXQRP� UD]SRUHGLWYH� WRNRY� V�
SRPRþMR DQDOL]H�QDGRPHVWQLK�YH]LM� Y� IUHNYHQþQHP�SURVWRUX��'RORþHQH� VR�ELOH� WXGL� WRSORWQH�
L]JXEH Y� YRGQLNLK�� LPSHGDQFH� NDEORYRGD� LQ� NUDWNRVWLþQL� WRNRYL�� 3ULND]DQ� MH� WXGL� QDþLQ�
GRORþDQMD�NRUHNFLMVNHJD�IDNWRUMD��V�NDWHULP�VH�RYUHGQRWL�QHHQDNRPHUQR�SRUD]GHOLWHY�WRNRY�SR�
YRGQLNLK��3UL�SURMHNWLUDQMX�WDNLK�NDEORYRGRY�VH�V�WHP�IDNWRUMHP�]PDQMãD�V�SUHGSLVL�GRORþHQH�
]GUåQH WRNRYH�� WDNR� GD� WHPSHUDWXUD� QDMEROM� REUHPHQMHQHJD� YRGQLND� QH� SUHVHåH� ãH� GRSXVWQH�
YUHGQRVWL��7UDMQR�GRYROMHQL�WRNRYL��DOL�]GUåQL�WRNRYL��NDEORY�VR�QDPUHþ�GRORþHQL�V�SUHGSLVL��NL�
]D Y]SRUHGQR�YH]DQH�YRGQLNH�SUHGSRVWDYOMDMR�HQDNRPHUQR�SRUD]GHOLWHY�WRNRY���
3RUD]GHOLWHY� WRNRY� MH� RGYLVQD� WXGL� RG� JHRPHWULMH� LQ�PDWHULDOD� NDEHOVNLK� SROLF�� =DWR� MH� ELOD�
L]YHGHQD� DQDOL]D� SDUDOHOQLK� WRNRNURJRY�� NL� VR� ELOL� LQãWDOLUDQL� QD� UDYQH� NDEHOVNH� SROLFH� L]�
SODVWLþQHJD�LQ�IHURPDJQHWQHJD�PDWHULDOD��
,]UDþXQL�VR�ELOL�L]GHODQL�]�UDþXQDOQLãNLP�SURJUDPRP��NL�MH�ELO�QDSUDYOMHQ�QDPHQVNR�]D�DQDOL]R�
REUDYQDYDQH�SUREOHPDWLNH��3URJUDP�Y�RGYLVQRVWL�RG�JHRPHWULMH�UD]YUVWLWYH�YRGQLNRY�JHQHULUD�
VLVWHP�HQDþE��NDWHUHJD�UD]UHãL�QXPHULþQR���
,]YHGOH VR� VH� SULPHUMDYH� UH]XOWDWRY� ]D� WUL� JODYQH� QDþLQH� UD]YUãþDQMD� YRGQLNRY�� 3UL� SUYHP�
QDþLQX� VR� YRGQLNL� GRORþHQH� ID]H� UD]YUãþHQL� VROHåQR� Y� YRGRUDYQR� ]DSRUHGMH�� 3UL� GUXJHP�
QDþLQX�VR�VROHåQR�SRORåHQL�YRGQLNL��NL�QH�SULSDGDMR�LVWL�ID]L��3UL�WUHWMHP�QDþLQX�SD�VR�YRGQLNL�
SRVDPH]QHJD�WRNRNURJD�UD]SRUHMHQL�Y�WULNRWQR�REOLNR��
,]NDåH VH�� GD� VH� QDMEROM� HQDNRPHUQR� REUHPHQLWHY� YRGQLNRY� GRVHåH�� þH� VR� YRGQLNL�
SRVDPH]QHJD� WRNRNURJD� UD]SRUHMHQL� Y� WULNRWQR� REOLNR�� QD� REHK� VWUDQHK� WRNRNURJD� SD� VWD�
SRORåHQD�]DãþLWQR�QHYWUDOQD�YRGQLND����
1DMYHþMD� QHHQDNRPHUQD� UD]SRUHGLWHY� WRNRY� QDVWDQH�� þH� VR� YRGQLNL�� NL� SULSDGDMR� LVWL� ID]L��
JHRPHWULMVNR� UD]SRUHMHQL� Y� VNXSLQR�� ]DWR� ODKNR� SUL� QDSDþQHP� GLPHQ]LRQLUDQMX� �WR� MH� SUL�
SUHGYLGHYDQMX� HQDNRPHUQH� UD]SRUHGLWYH� WRNRY�� QDVWRSLMR� SUHREUHPHQLWYH� SRVDPH]QLK�
YRGQLNRY��
.DEHOVNH� SROLFH� L]� IHURPDJQHWQHJD� PDWHULDOD� ãH� GRGDWQR� ]PDQMãDMR� HQDNRPHUQRVW�
SRUD]GHOLWYH� WRNRY�� KNUDWL� SD� ]YHþDMR� NUDWNRVWLþQH� LPSHGDQFH�� 3UL HQRSROQLK� NUDWNLK� VWLNLK�
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�VWLN ID]QL� YRGQLN�]DãþLWQR� QHYWUDOQL� YRGQLN�� VWHþHMR� LQGXFLUDQL� WRNRYL� WXGL� Y� YRGQLNLK�� NL�
SULSDGDMR�]GUDYLP�ID]DP��VDM�YVL�Y]SRUHGQR�SULNOMXþHQL�YRGQLNL�WYRULMR�NUDWNRVWLþQH�]DQNH��3UL�
GRORþHQLK�SRORåDMLK�]DãþLWQR�QHYWUDOQLK�YRGQLNRY�VR�WRNRYL�Y�YRGQLNLK�]UDYLK�ID]�ODKNR�FHOR�
YHþML�RG�WRNRY�Y�RNYDUMHQL�ID]L��9�NROLNRU�VR�YRGQLNL�ãþLWHQL�SRVDPLþQR�]�YDURYDONDPL��ODKNR�
SUHJRULMR WXGL�YDURYDONH��NL�ãþLWLMR�YRGQLNH�Y�]GUDYLK�ID]DK��
�
.OMXþQH� EHVHGH�� YRGQLN�� NDEORYRG�� QRWUDQMD� LPSHGDQFD�� LQGXFLUDQMH�� QHHQDNRPHUQRVW��
UD]SRUHGLWHY�WRNRY��VLPHWULMD��UD]YUVWLWHY�YRGQLNRY��NRUHNFLMVNL�IDNWRU��]GUåQL�WRN����
�
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�
7KH DVVLJQPHQW� WUHDWV�GLVWULEXWLRQ�RI�FXUUHQWV� LQ� ORZ�YROWDJH�SDUDOOHO�ERXQG�FLUFXLWV� WKDW�DUH�
SHUIRUPHG� ZLWK� RQH�FRUH� FDEOHV� DW� GLIIHUHQW� JHRPHWULHV� RI� SKDVH� DQG� SURWHFWLYH�QHXWUDO�
FRQGXFWRUV� SODFLQJ�� 7KH� WKUHH�SKDVH� V\PPHWULFDO� FXUUHQW� V\VWHP� DW� WKH� IUHTXHQF\� RI� ���+]�
ZDV VXSSRVHG�KHUH��*HQHUDOO\��WKH�FXUUHQWV�GLVWULEXWH�XQHTXDOO\�RQ�FRQGXFWRUV�GXH�WR�GLIIHUHQW�
PXWXDO� LQGXFWLYLW\��7KH�FDOFXODWLRQ�RI�GLVWULEXWLRQ�RI�WKH�FXUUHQWV�LV�VKRZQ�ZLWK�WKH�DQDO\VLV�
RI HOHNWULF�FLUFXLWV�LQ�WKH�IUHTXHQF\�VSDFH��+HDW�ORVHV�ZHUH�VWDWHG��LPSHGDQFHV�RI�FDEOH�ZLUHV�
DQG FXUUHQWV� RI� VKRUW� FLUFXLWV�� 7KH� ZD\� RI� GHWHUPLQLQJ� WKH� FRUUHFWLRQDO� IDFWRU� WKH� XQHTXDO�
GLVWULEXWLRQ�RI� FXUUHQWV� LQ� FRQGXFWRUV� LV� DVVHVVHG�ZLWK� LV�DOVR� VKRZQ��:KHQ�SURMHFWLQJ�VXFK�
FDEOH�ZLUHV��ZLWK�WKLV�IDFWRU�WKH�UHJXODWHG�DOORZHG�FXUUHQWV�DUH�UHGXFHG��VR�WKH�WHPSHUDWXUH�LQ�
WKH FRQGXFWRU� WKDW� LV�PRVW� EXUGHQHG� GRHV� QRW� H[FHHG� WKH� DOORZHG�YDOXH��7KH� UHJXODWLRQV� LQ�
WDEOHV�IRU�VKHDYHV�RI�FRQGXFWRUV�SUHVHQW�VXVWDLQDEOH�FXUUHQWV�ZLWK�VXSSRVLWLRQ�WKDW�FXUUHQWV�DUH�
GLVWULEXWHG�HTXDOO\���
'LVWULEXWLRQ�RI�FXUUHQWV�DOVR�GHSHQGV�RQ�JHRPHWU\�DQG�PDWHULDO�WKH�FDEOH�VKHOYHV�DUH�PDGH�RI��
7KH DQDO\VLV� RI� WKH� SDUDOOHO� FLUFXLWV� WKDW� ZHUH� LQVWDOOHG� RQ� IODW� VKHOYHV� PDGH� RI� 39&� DQG�
IHUURPDJQHWLF�PDWHULDO�ZDV�FDUULHG�RXW��
7KH FDOFXODWLRQV� ZHUH� PDGH� ZLWK� D� FRPSXWHU� SURJUDPPH� PDGH� IRU� WKH� DQDO\VLV� RI� WKH�
GLVFXVVHG SUREOHPV�� ,Q�GHSHQGHQFH�ZLWK�JHRPHWU\� VHWWLQJ�RI� WKH� FRQGXFWRUV� WKH�SURJUDPPH�
JHQHUDWHV�D�V\VWHP�RI�HTXDWLRQV�DQG�VROYHV�WKHP�QXPHULFDOO\���
&RPSDULVRQV�RI�UHVXOWV�IRU�WKUHH�PDLQ�ZD\V�RI�VHWWLQJ�FRQGXFWRUV�ZHUH�DOVR�FDUULHG�RXW��,Q�WKH�
ILUVW ZD\��WKH�FRQGXFWRUV�DUH�VHW�LQWR�D�KRUL]RQWDO�VHTXHQFH��ZKHUH�WKH�FRQGXFWRUV�WKDW�EHORQJ�
WR WKH� VDPH� SKDVH�� DUH� DUUDQJHG� LQWR� EXWW� MRLQWV�� ,Q� WKH� VHFRQG�ZD\� WKHUH� DUH� WKH� EXWW�MRLQW�
FRQGXFWRUV�WKDW�GR�QRW�EHORQJ�WR�WKH�VDPH�SKDVH��,Q�WKH�WKLUG�ZD\�WKH�FRQGXFWRUV�RI�D�VHSDUDWH�
FLUFXLW�DUH�DUUDQJHG�LQWR�D�WULDQJXODU�VKDSH��
7KH PRVW� HTXDO� EXUGHQLQJ� LV� LI� WKH� FRQGXFWRUV� RI� D� VHSDUDWH� FLUFXLW� DUH� DUUDQJHG� LQWR� D�
WULDQJXODU�VKDSH��DQG�RQ�ERWK�VLGHV�RI�WKH�FLUFXLW�WKHUH�DUH�SURWHFWLYH�QHXWUDO�FRQGXFWRUV�ODLG����
7KH PRVW� XQHTXDO� GLVWULEXWLRQ� LV� LI� WKH� FRQGXFWRUV� WKDW� EHORQJ� WR� WKH� VDPH� SKDVH� DUH�
JHRPHWULFDOO\�DUUDQJHG�LQWR�D�JURXS���
&DEOH�VKHOYHV�PDGH�RI�IHUURPDJQHWLF�PDWHULDO�DGGLWLRQDOO\�UHGXFH�WKH�HTXDELOLW\�RI�FRQGXFWRUV�
DQG DW�WKH�VDPH�WLPH�LQFUHDVH�WKH�VKRUW�FLUFXLW�LPSHGDQFHV��,Q RQH�SROH�VKRUW FLUFXLWV��FLUFXLW�
SKDVH FRQGXFWRU� ±� SURWHFWLYH�QHXWUDO� FRQGXFWRU�� WKH� LQGXFHG� FXUUHQWV� JR� DOVR� LQWR� WKH�
FRQGXFWRUV�WKDW�EHORQJ�WR�KHDOWK\�SKDVHV��DV�SDUDOOHO�FRQQHFWHG�FRQGXFWRUV�FUHDWH�VKRUW�FLUFXLW�



�

QRGHV� $W� FHUWDLQ� SRVLWLRQV� SURWHFWLYH�QHXWUDO� FRQGXFWRUV� WKH� FXUUHQWV� LQ� KHDOWK\�SKDVHV�
FRQGXFWRUV� FDQ� EH� HYHQ� ELJJHU� WKDQ� LQ� WKH� GDPDJHG� SKDVH�� ,I� WKH� FRQGXFWRUV� DUH� SURWHFWHG�
VHSDUDWHO\�ZLWK�IXVHV��EHVLGHV�IXVHV�LQ�WKH�GDPDJHG�SKDVH��WKH�IXVHV�WKDW�SURWHFW�FRQGXFWRUV�LQ�
XQGDPDJHG�SKDVHV�FRXOG�DV�ZHOO�EORZ��
�
.H\ ZRUGV��FRQGXFWRU��FDEOH�ZLUH��LQQHU�LPSHGDQFH��LQGXFLQJ��HTXDELOLW\��FXUUHQW�GLVWULEXWLRQ��
V\PPHWU\��DUUDQJHPHQW�RI�FRQGXFWRUV��FRUUHFWLRQDO�IDFWRU��VXVWDLQDEOH�FXUUHQW����
�



�

�� 892'�
�
3UL QDþUWRYDQMX� QL]NRQDSHWRVWQLK� NDEORYRGRY� VH� QDSDMDQMH� PRþQHMãLK� SRUDEQLNRY� SRJRVWR�
L]YHGH� ]� Y]SRUHGQR� YH]DQLPL� HQRåLOQLPL� NDEOL�� NMHU� VR� SUHVHNL� Y� REPRþMX� YHOLNRVWL� �������
PP�� 9]URN�MH��Y�ODåML�L]YHGEL�NDEORYRGD��YHþML�GRVWRSQRVWL�NDEORY�QD�WUJX�LQ�NUDMãLK�GREDYQLK�
URNLK�� (QRåLOQL� NDEOL� VR� QDPUHþ� RG� YHþåLOQLK� ODåML� LQ� LPDMR�PDQMãH� XSRJLEQH� UDGLMH�� 3RJRVW�
SULPHU� WDNH� L]YHGEH� NDEORYRGD� MH� SRYH]DYD�PHG� VHNXQGDUMHP�GLVWULEXFLMVNHJD� HQHUJHWVNHJD�
WUDQVIRUPDWRUMD�LQ�JODYQLP�QL]NRQDSHWRVWQLP�VWLNDOQLP�EORNRP�WUDQVIRUPDWRUVNH�SRVWDMH��
3UL WDNLK� NDEORYRGLK� VH� WRNRYL�� SUL� QHXVWUH]QL� JHRPHWULMVNL� UD]SRUHGLWYL� ID]QLK� LQ� ]DãþLWQR�
QHYWUDOQLK� YRGQLNRY�� UD]SRUHGLMR� ]HOR� QHHQDNRPHUQR�� NDU� LPD� ]D� SRVOHGLFR� SUHREUHPHQLWYH�
SRVDPH]QLK�YRGQLNRY��SR�GUXJL�VWUDQL�SD�QHL]NRULãþHQRVW�SUHRVWDOLK�YRGQLNRY���7R�VH�VHYHGD�
]JRGL��þH�VH�SUL�GLPHQ]LRQLUDQMX�NDEORYRGD�SUHGSRVWDYL�HQDNRPHUQR�SRUD]GHOLWHY�WRNRY��
9 SULþXMRþHP� GHOX� MH� QDMSUHM� RVYHWOMHQD� WHRUHWLþQD� SRGODJD�� NL� MH� ELOD� XSRUDEOMHQD� SUL��
L]UDþXQLK�� NL� ]DREVHJDMR�SRUD]GHOLWYH� WRNRY�SUL�QRUPDOQL�REUHPHQLWYL�NDEORYRGD�V� WULID]QLP�
VLPHWULþQLP�EUHPHQRP�LQ�NUDWNRVWLþQH�WRNRYH�NDEORYRGD����
1D� NRQFX� MH� QDND]DQD� ãH� SUREOHPDWLND� VNXSQHJD� DOL� SRVDPLþQHJD� YDURYDQMD� Y]SRUHGQR�
YH]DQLK�WRNRNURJRY��
�

����� 5D]SRUHGLWHY�WRNRY�SUL�QRUPDOQL�REUHPHQLWYL��NDEORYRGD��
7D� VNORS� QDORJH� REUDYQDYD� UD]SRUHGLWHY� WRNRY� LQ� MRXOVNH� L]JXEH� Y� SDUDOHOQR� YH]DQLK�
NDEHOVNLK� YRGQLNLK� Y� WULID]QHP� VLPHWULþQHP� VLVWHPX�� LQ� VLFHU� SUL� QRUPDOQL� REUHPHQLWYL�
NDEORYRGD�� 3UHUH]L� YVHK� YRGQLNRY�Y� VLVWHPX� VR� HQDNL� LQ� RNURJOH� REOLNH�� SUHYRGQL� GHO� SD� MH�
EDNUHQ��,PSHGDQFD�EUHPHQD�MH�Y�VSORãQHP�PQRJR�YHþMD�RG�LPSHGDQFH�RPUHåMD�LQ�NDEORYRGD��
=DWR� MH�ELOR�EUHPH�QDGRPHãþHQR� V� WUHPL� WRNRYQLPL�JHQHUDWRUML�� NL�JHQHULUDMR� WRNRYH�HQDNLK�
DPSOLWXG� ]� PHGVHERMQLPL� ID]QLPL� ]DPLNL� ������ ����� LQ� ������ =DUDGL� JHRPHWULMVNR�
QHVLPHWULþQH� UD]SRUHGLWYH� YRGQLNRY� LQ� SRVOHGLþQR� QHHQDNLK� PHGVHERMQLK� LQGXNWLYQRVWL� VH�
WRNRYL�Y�SRVDPH]QLK�YRGQLNLK�Y�VSORãQHP�UD]SRUHGLMR�QHHQDNRPHUQR��NDU�SRPHQL��GD�MH�WUHED�
WUDMQR�GRYROMHQH� WRNRYH�YRGQLNRY� L]� WDEHO�SURL]YDMDOFHY� LQ� VWDQGDUGRY�NRULJLUDWL� ]D�GRORþHQ�
IDNWRU� WDNR��GD�QDMEROM�REUHPHQMHQL�YRGQLNL�QLVR�SUHREUHPHQMHQL��3UL�GRORþDQMX�UD]SRUHGLWYH�
WRNRY� Y� ID]QLK� YRGQLNLK� MH� ELO� XSRãWHYDQ� WXGL� YSOLY� Y]SRUHGQR� YH]DQLK� ]DãþLWQR� QHYWUDOQLK�
YRGQLNRY� �3(1� YRGQLNRY��� NL� VH� RELþDMQR� SRODJDMR� SROHJ� ID]QLK� YRGQLNRY�� � &LOM� REGHODYH�



�

RSLVDQH SUREOHPDWLNH� MH� ELOR� UDYQR� RYUHGQRWHQMH� RPHQMHQHJD� IDNWRUMD� SUL� UD]OLþQLK�
JHRPHWULMDK� SRODJDQMD�YRGQLNRY�� LQ� VLFHU� ]� DQDOL]R�XVWUH]QHJD�QDGRPHVWQHJD�YH]MD��$QDOL]D�
YH]MD� MH� ELOD� L]YHGHQD� QXPHULþQR� V� SRPRþMR� UDþXQDOQLãNHJD� SURJUDPD�� NL� MH� ELO� L]GHODQ� NRW�
SULSRPRþHN� SUL� QDVWDMDQMX� QDORJH�� 3URJUDP� VH� ODKNR� XSRUDEOMD� SUL� SURMHNWLUDQMX� PRþQHMãLK�
NDEHOVNLK�SRYH]DY��NL�VR�L]YHGHQH�]�Y]SRUHGQR�YH]DQLPL�HQRåLOQLPL�YRGQLNL��7LSLþHQ�SULPHU�
WDNH� SRYH]DYH� MH� NDEHOVNR� QDSDMDQMH� QL]NRQDSHWRVWQLK� UD]GHOLOQLK� VWLNDOQLK� EORNRY� Y�
WUDQVIRUPDWRUVNLK� SRVWDMDK�� 'LPHQ]LRQLUDQMH� NDEHOVNH� SRYH]DYH� PHG� WUDQVIRUPDWRUMHP� LQ�
SULSDGDMRþLP�VWLNDOQLP�EORNRP�MH�SULND]DQ�QD�NRQNUHWQHP�SULPHUX�WUDQVIRUPDWRUMD�PRþL��
� 09$���������N9���
�
��� .UDWNRVWLþQH�UD]PHUH�Y�Y]SRUHGQR�YH]DQLK�WRNRNURJLK���
5D]YUVWLWHY�YRGQLNRY�PRþQR�YSOLYD�WXGL�QD�NUDWNRVWLþQH�UD]PHUH�Y�NDEORYRGLK��NL�VR�L]YHGHQL�
] Y]SRUHGQR� YH]DQLPL� YRGQLNL�� 7XGL� ]D� YSRJOHG� Y� WR� SUREOHPDWLNR� MH� ELO� L]GHODQ� SRVHEHQ�
UDþXQDOQLãNL�SURJUDP��NL�QXPHULþQR�L]UDþXQDYD�NUDWNRVWLþQH�WRNRYH�LQ�LPSHGDQFH�YRGQLNRY�]D�
WULSROQH� LQ� HQRSROQH� NUDWNH� VWLNH�� LQ� VLFHU� ]D� UD]OLþQH� YUVWH� JHRPHWULMH� SRODJDQMD� ID]QLK� LQ�
]DãþLWQR� QHYWUDOQLK� YRGQLNRY�� 3UL� WHP� MH� ELOR� XSRUDEOMHQR� � QDGRPHVWQR� YH]MH� V� WUHPL�
QDSHWRVWQLPL� JHQHUDWRUML�� NL� WYRULMR� GLUHNWQL� WULID]QL� VLPHWULþQL� VLVWHP�� =DUDGL� QHVLPHWULþQH�
UD]YUVWLWYH� YRGQLNRY� VH� L]UDþXQDQH� NUDWNRVWLþQH� LPSHGDQFH� LQ� WRNRYL� PHG� VDER� REþXWQR�
UD]OLNXMHMR�� YHOLN� YSOLY� QD� HQRSROQH� NUDWNH� VWLNH� SD� LPDMR� WXGL� SRORåDML� QHYWUDOQR� ]DãþLWQLK�
YRGQLNRY��&LOM�WHJD�VNORSD�QDORJH�MH�ELO��GD�VH�]D�GRORþHQR�NRQILJXUDFLMR�SRODJDQMD�YRGQLNRY�
GRORþL�NUDWNRVWLþQH�WRNRYH�SUL��WULSROQHP��/��/��/�� LQ�YVHK�WUHK�HQRSROQLK�NUDWNLK�VWLNLK��/��
3(1��/��3(1�LQ�/��3(1���,]UDþXQDQH�NUDWNRVWLþQH�LPSHGDQFH�VH�ODKNR�XSRUDEL�]D�GRORþDQMH�
NUDWNRVWLþQLK� UD]PHU� Y� WRNRNURJLK�� NL� VR� VHULMVNR� YH]DQL� ]� � REUDYQDYDQLP� NDEORYRGRP��
5H]XOWDWH�DQDOL]H�NUDWNLK�VWLNRY�VH�Y�SUDNVL�XSRUDEOMD�]D�XVWUH]QR�GLPHQ]LRQLUDQMH�HOHPHQWRY�
Y VWLNDOQHP� EORNX� NRW� WXGL� ]D� QDVWDYLWHY� NUDWNRVWLþQH� ]DãþLWH�� WRNRYL� HQRSROQHJD� � NUDWNHJD�
VWLND SD� VR� SUL� SURMHNWLUDQMX� REYH]HQ� SRGDWHN� ]D� SUHYHUMDQMH� XVWUH]QRVWL� ]DãþLWH� SUHG�
SRVUHGQLP�GRWLNRP��3URJUDP�SUL�L]UDþXQDYDQMX�NUDWNRVWLþQLK�WRNRY�XSRãWHYD�WXGL�LPSHGDQFR�
HQHUJHWVNLK� WUDQVIRUPDWRUMHY�� 6� WHP� ODKNR� KLWUR� SUHYHULPR�� NDNãQD� UD]SRUHGLWHY� ID]QLK� LQ�
]DãþLWQR� QHYWUDOQLK� YRGQLNRY� QXGL� XJRGQHMãH� HQRSROQH� NUDWNRVWLþQH� WRNRYH� NDEORYRGD�� NL�
SRYH]XMH�WUDQVIRUPDWRU�LQ�QL]NRQDSHWRVWQL�UD]GHOLOQL�VWLNDOQL�EORN���
.HU VH� NDEOH� LQãWDOLUD� Y� JODYQHP� QD� åHOH]QH� SROLFH� MH� ELO� ]�PHWRGR� ]UFDOMHQMD� GRORþHQ� WXGL�
YSOLY� IHURPDJQHWQH� SRGODJH� QD� SRUD]GHOLWHY� WRNRY� R]LURPD� QD� NUDWNRVWLþQH� LPSHGDQFH�� 9�
WDNLK�SULPHULK�SRVWDQH�SRUD]GHOLWHY�WRNRY�EROM�QHVLPHWULþQD��JOHGH�QD�SRUD]GHOLWHY�WRNRY�SUL�



�

NDEHOVNLK�QRVLOFLK�L]�QHIHURPDJQHWQHJD�PDWHULDOD��NUDWNRVWLþQL�WRNRYL�SD�VH�]PDQMãDMR��NDU�MH�
SRVOHGLFD� SRYHþDQH� LQGXNWLYQRVWL�� 3UHGRþHQ� MH� SULPHU� L]UDþXQD� NUDWNRVWLþQLK� WRNRY� Y�
VWLNDOQHP�EORNX��NL�MH�]�HQRåLOQLPL�NDEOL�SULNOMXþHQ�QD�WUDQVIRUPDWRU�PRþL������N9$��LQ�VLFHU�
]D QHNDWHUH� � YQDSUHM� GRORþHQH� SULPHUH� UD]YUãþDQMD� YRGQLNRY�� ,]UDþXQL� VR� ELOL� L]YHGHQL� SUL�
RPUHåQL�IUHNYHQFL����+]��
�

��� 3URJUDP�]D�L]UDþXQ�WRNRY�Y�Y]SRUHGQR�YH]DQLK�YRGQLNLK���
9 UD]QLK� SULURþQLNLK� VR� Y� JODYQHP� SRGDQH� VDPR� UHDNWDQFH� ]D� YRGQLNH�� NL� VR� SRORåHQL� Y�
WULNRWQR� IRUPR� DOL� SD� Y� HQR� SODVW� Y� UDYQLQL�� SD� ãH� WR� VDPR� ]D� HQ� WRNRNURJ�� QH� SRGDMDMR� SD�
YUHGQRVWL� LPSHGDQF� ]D� SDUDOHOQR� YH]DQH� WRNRNURJH�� NL� VR� L]YHGHQL� ]� HQRåLOQLPL� YRGQLNL��
,PSHGDQFD� NDEORYRGD� MH� QDPUHþ� Y� VSORãQHP� RGYLVQD� RG� JHRPHWULMH� SRODJDQMD� ID]QLK� LQ�
]DãþLWQLK�YRGQLNRY��=D� L]UDþXQH�SDUDPHWURY�NDEORYRGD�VWD�ELOD�]DWR� L]GHODQD�GYD�SURJUDPD��
3UYL SURJUDP�SULNDåH�UD]SRUHGLWHY�WRNRY�SUL�VLPHWULþQL�WRNRYQL�REUHPHQLWYL�NDEORYRGD��GUXJL�
SD REUDYQDYD�LPSHGDQFH�LQ�SRUD]GHOLWHY�WRNRY�SUL�HQRSROQHP�LQ�WULSROQHP�NUDWNHP�VWLNX���
2ED SURJUDPD�GHOXMHWD�VDPRVWRMQR�Y��ZLQGRZV��RNROMX���L]YHGHQD�SD�VWD�Y�UD]YRMQHP�RURGMX�
'HOSKL�� 3URJUDPD� QXPHULþQR� UHãXMHWD� VLVWHPH� OLQHDUQLK� NRPSOHNVQLK� HQDþE�� NL� RSLVXMHMR�
XVWUH]QD�QDGRPHVWQD�YH]MD��*ODYQD�GHOD�SURJUDPRY�VWD��
�

¾ SRVWRSHN�� NL� JOHGH� QD� UD]SRUHGLWHY� YRGQLNRY� DYWRPDWVNR� JHQHULUD� XVWUH]QL� VLVWHP�
OLQHDUQLK�NRPSOHNVQLK�HQDþE�Y�PDWULþQL�REOLNL�LQ�

¾ SRVWRSHN�� NL� QXPHULþQR� UD]UHãL� VLVWHP� OLQHDUQLK� HQDþE� LQ� VLFHU� V� SRPRþMR� GLUHNWQH�
*DXVVRYH�HOLPLQDFLMVNH�PHWRGH��

�
5H]XOWDWH�SURJUDP�SRGDMD�WDEHODULþQR�LQ�JUDILþQR�V�VWROSQLP�WHU�ND]DOþQLP�GLDJUDPRP��
�



�

��� .RQNUHWQL�SULPHU�QD�NDWHUHJD�VH�QDYH]XMHMR�L]UDþXQL��

.RQNUHWQL� L]UDþXQL� VR� ELOL� L]YHGHQL� QD� SULPHUX� NDEORYRGD� Y� GROåLQL� ��� P�� NL� SRYH]XMH�
VHNXQGDU GLVWULEXFLMVNHJD� WUDQVIRUPDWRUMD� QD]LYQH� PRþL� ����� N9$� ]� QL]NRQDSHWRVWQLP�
UD]GHOLOQLP�VWLNDOQLP�EORNRP���
�

6OLND��������3RYH]DYD�WUDQVIRUPDWRUMD�]�QL]NRQDSHWRVWQLP�VWLNDOQLP�EORNRP�
�
=D WDN� NDEORYRG� MH� SULND]DQ� SRVWRSHN� GLPHQ]LRQLUDQMD� QD� ]GUåQL� WRN� Y� QRUPDOQHP�
REUDWRYDQMX��LQ�VLFHU�]D�QDVOHGQMH�YUVWH�UD]SRUHMDQMD�YRGQLNRY��
�

x Y YRGRUDYQR�]DSRUHGMH�VR�UD]YUãþHQL�YRGQLNL��NL�SULSDGDMR�LVWL�ID]L��LQ�VLFHU��Y�
HQR SODVW��VOLND���������

x Y YRGRUDYQR�]DSRUHGMH�VR�UD]YUãþHQL�YRGQLNL��NL�QH�SULSDGDMR�LVWL�ID]L��LQ�VLFHU��
Y HQR�SODVW��VOLND���������

x YRGQLNL��NL�QH�SULSDGDMR�LVWL�ID]L�VR�UD]SRUHMHQL�Y�WULNRWQH�IRUPH��VOLND����������
x YRGQLNL��NL�QH�SULSDGDMR�LVWL�ID]L�VR�UD]SRUHMHQL�Y�WULNRWQH�IRUPH��SROHJ�YVDNH�

VNXSLQH SD�MH�SRORåHQ�ãH�]DãþLWQR�QHYWUDOQL�YRGQLN��VOLND��������LQ�
x YRGQLNL��NL�QH�SULSDGDMR�LVWL�ID]L�VR�UD]SRUHMHQL�Y�YRGRUDYQR�]DSRUHGMH��SROHJ�

YVDNH VNXSLQH�SD�MH�SRORåHQ�ãH�]DãþLWQR�QHYWUDOQL�YRGQLN��VOLND���������
�
3UL WHP�VR�ELOL�NRW�JUDGQLNL�NDEORYRGD�L]EUDQL�YRGQLNL�V�SODVWLþQR�L]RODFLMR��3322���9�VNORSX�
GLPHQ]LRQLUDQMD�VR�ELOH�SROHJ�SRUD]GHOLWYH�WRNRY�Y�YRGQLNLK�GRORþHQH�WXGL�MRXOVNH�L]JXEH�LQ�
NUDWNRVWLþQL�WRNRYL����
�

Q�[�3322��[����PP��

�������N9$�������N9$��
XN ������

P�[�3322�<��[����PP��



�

6OLND��������9�YRGRUDYQR�]DSRUHGMH�VR�UD]SRUHMHQL�YRGQLNL��NL�SULSDGDMR�LVWL�ID]L���
�

6OLND��������9�YRGRUDYQR�]DSRUHGMH�VR�UD]SRUHMHQL�YRGQLNL��NL�QH�SULSDGDMR�LVWL�ID]L���
�

6OLND��������5D]SRUHMDQMH�ID]QLK�YRGQLNRY�Y�WULNRWQR�IRUPR��3(�YRGQLNL�VR�UD]YUãþHQL�Y�VNXSLQR�QD�
� ]XQDQML�VWUDQL�NDEORYRGD��

�

6OLND��������5D]SRUHMDQMH�ID]QLK�YRGQLNRY�Y�WULNRWQR�IRUPR��3(�YRGQLNL�VR�UD]YUãþHQL�SRVDPH]QR���
� SROHJ�YVDNH�VNXSLQH�ID]QLK�YRGQLNRY�

6OLND��������5D]SRUHMDQMH�ID]QLK�YRGQLNRY�Y�YRGRUDYQR�]DSRUHGMH��]DãþLWQL�YRGQLNL��3(��VR�UD]YUãþHQL�
� SRVDPH]QR���SROHJ�YVDNH�VNXSLQH�ID]QLK�YRGQLNRY���
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�� 23,6�0(72'(�,=5$ý81$�
�
3RUD]GHOLWHY�WRNRY�Y�Y]SRUHGQR�YH]DQLK�YRGQLNLK�VH�]DUDGL�NRPSOHNVQRVWL�SUREOHPD�SRQDYDGL�
L]UDþXQDYD�V�SRGSRUR�UDþXQDOQLND��LQ�VLFHU�QD�YHþ�QDþLQRY���
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,PSHGDQFD� YRGQLND� NURåQHJD� SUHVHND� VH� SUHSURVWR� GRORþL�� þH� VH� SDGHF� QDSHWRVWL� ������������
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3UYL VXPDQG�� HQDþEH� ����������� MH� SUL� GRORþDQMX� UDSRUHGLWYH� WRNRY� QDMEROM� ]DQLPLY�� VDM�
SUHGVWDYOMD� QRWUDQMR� LPSHGDQFR� =R� NL� SRY]HPD� YSOLY� HOHNWURPDJQHWQHJD� SROMD� ]QRWUDM�
YRGQLND��.RW� WDND� MH� VHVWDYQL� GHO� QDGRPHVWQHJD� YH]MD� V� NDWHULP� VH� RSLãH� VLVWHP�Y]SRUHGQR�
YH]DQLK� WRNRNURJRY��'HMVWYR� MH�� GD� L]UD]� ]D� QRWUDQMR� LPSHGDQFR� XSRãWHYD� WXGL� L]ULY� WRND� Y�
YRGQLNX��NDU�VH�JOHGH�QD�UD]PHUH�SUL�HQDNRPHUQL�UD]SRUHGLWYL�JRVWRWH�WRND���NDåH�Y�SRYHþDQL�
XSRUQRVWL�LQ�]PDQMãDQL�LQGXNWLYQRVWL�YRGQLND��6OHGQMH�MH�UD]YLGQR�WXGL�L]�SRWHNRY�NRPSRQHQW�
QRWUDQMH�LPSHGDQFH�]D�EDNUHQL�YRGQLN�SUHUH]D�����PP�� Y�RGYLVQRVWL�RG�IUHNYHQFH�WRND��VOLND�
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'UXJL�GHO�LPSHGDQFH�= MH�]XQDQMD�LPSHGDQFD�=�� NL�]DMDPH�YSOLY�]XQDQMHJD�PDJQHWQHJD�SROMD��
NL VH� UD]SUHGD� RG� SRYUãLQH� YRGQLND� SURWL� QHVNRQþQRVWL� �U!UY��� 7D� LPSHGDQFD� LPD� VDPR�
LQGXNWLYQR� NRPSRQHQWR�� VDM� RGVHYD� VDPR� YSOLY� ]XQDQMHJD� þDVRYQR� VSUHPHQOMLYHJD�
PDJQHWQHJD�SROMD�QD�LQGXFLUDQR�HOHNWULþQR�SROMVNR�MDNRVW�]QRWUDM�YRGQLND��� �
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(QDþED�]D�QRWUDQMR�LPSHGDQFR������������YHOMD�WRþQR�VDPR��þH�MH�YRGQLN�VDP�R]LURPD��þH�VR�
RVWDOL�YRGQLNL�Y�GRYROM�YHOLNL�RGGDOMHQRVWL��9HOMD�RFHQD��GD�VH�XþLQHN�EOLåLQH�ODKNR�]DQHPDUL��
þH VR�PHGRVQH�UD]GDOMH�RG�RVWDOLK�YRGQLNRY�SULEOLåQR�GHVHWNUDW�YHþMH�RG�SROPHUD�UY YRGQLND�
]D NDWHUHJD�VH�UDþXQD�LPSHGDQFD��GLM!��UY���9�QDVSURWQHP�SULPHUX��NR�VR�VL�YRGQLNL�UHODWLYQR�
EOL]X MH�SRWUHEQR�SUL�QRWUDQML�LPSHGDQFL�XSRãWHYDWL�ãH�SULELWHN�]DUDGL�EOLåLQH�RVWDOLK�YRGQLNRY��
9 NROLNRU�EL�ELOL�YVL�YRGQLNL�]�UHODWLYQR�SHUPHDELOQRVWMR�P PR LQ�]�UD]OLþQLPL�SUHYRGQRVWPL�JM
LQ� SROPHUL� UYM� VH� QRWUDQMR� LPSHGDQFR� L�WHJD� YRGQLND� GD� L]UD]LWL� V� SULEOLåNRP�� NL� JD� GRORþD�
HQDþED ������������
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9 HQDþEL������������LQGHNVL�M�SULSDGDMR�RVWDOLP�YRGQLNRP�VLVWHPD��NDWHULK�WRNRYL�YSOLYDMR�QD�
SRUDVW QRWUDQMH�LPSHGDQFH�YRGQLND�]�LQGHNVRP�L��
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��� 1DSHWRVWQD�HQDþED�]DQNH�Y�VQRSX�Y]SRUHGQR�YH]DQLK�YRGQLNRY��
7RNRYL Y�YRGQLNLK�NDEORYRGD�VR�ELOL�L]UDþXQDQL�]�UHãHYDQMHP�QDGRPHVWQHJD�YH]MD�SR�PHWRGL�
YHMQLK� WRNRY��%LVWYHQR�SUL� WHP� MH�� GD� MH�Y�QDSHWRVWQR�HQDþER�GRORþHQH�]DQNH��SROHJ�SDGFHY�
QDSHWRVWL� QD� ODVWQLK� LPSHGDQFDK� =R� YNOMXþHQD� WXGL� QDSHWRVW�� NL� MR� LQGXFLUD� þDVRYQR�
VSUHPHQOMLYL�PDJQHWQL�IOXNV��NL�WHþH�VNR]L�SRYUãLQR�REUDYQDYDQH�]DQNH���
=D L]UDþXQ� SRUD]GHOLWYH� WRNRY� Y� SRVDPH]QLK� YRGQLNLK� VWD� ELOD� XSRUDEOMHQD� GYD� WLSD�
QDGRPHVWQLK� YH]LM�� 3UL� QRUPDOQL� VLPHWULþQL� REUHPHQLWYL� NDEORYRGD� MH� ELOR� XSRUDEOMHQR�
QDGRPHVWQR� YH]MH� V� WUHPL� WRNRYQLPL� JHQHUDWRUML�� NL� QDGRPHãþDMR� VLPHWULþQR� EUHPH� �VOLND�
�������

6OLND���������1DGRPHVWQR�YH]MH�]D�L]UDþXQ�SRUD]GHOLWYH�WRNRY�Y�YRGQLNLK�SUL�QRUPDOQL�REUHPHQLWYL�
� NDEORYRGD�V�WULID]QLP�VLPHWULþQLP�EUHPHQRP�
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3UHGSRVWDYOMHQR� MH� ELOR�� GD� MH� Y� YVDNHP� ID]QHP� VQRSX� NDEORYRGD� SR� Q YRGQLNRY�� Y� VQRSX�
]DãþLWQR� QHYWUDOQLK� YRGQLNRY� SD� P YRGQLNRY� LQ� GD� LPDMR� YVL� YRGQLNL� HQDNH� SUHVHNH� LQ�
PDWHULDOH�� 7RNRYQL� JHQHUDWRUML� WYRULMR� WULID]QL� VLPHWULþQL� VLVWHP�� VNODGQR� V� VNORSRP� HQDþE�
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1D VOLNL� ������ MH� SULND]DQ� L]VHN� GYHK� ]DQN� L]� QDGRPHVWQHJD� YH]MD� QD� VOLNL� ������ Y� NDWHUHP�
QDVWRSDMR� QRWUDQMH� LPSHGDQFH� LQ� QDSHWRVWQL� JHQHUDWRUML�� NL� VR� Y� ELVWYX� NUPLOMHQL� V� WRNRYL� Y�
SRVDPH]QLK�YRGQLNLK��
9VDNL�]DQNL�SULSDGD�XVWUH]QD�QDSHWRVWQD�UDYQRWHåQD�HQDþED��1DSHWRVWQL�JHQHUDWRU�Y�GRORþHQL�
]DQNL�QDGRPHãþD�QDSHWRVW��NL�VH� LQGXFLUD�]DUDGL�PDJQHWQHJD�SROMD�Y� WHM�]DQNL��7R�PDJQHWQR�
SROMH�MH�VHVWDYOMHQR�L]�SULVSHYNRY�PDJQHWQLK�SROM�WRNRY�YVHK�YRGQLNRY��3UHGSRVWDYOMHQR�MH��GD�
Y EOLåLQL� QL� QREHQLK� WXMLK� YRGQLNRY�� WRUHM� YRGQLNRY�� NL� QH� SULSDGDMR� REUDYQDYDQHPX�
NDEORYRGX��
�

6OLND���������,]VHN�GYHK�]DQN�L]�QDGRPHVWQHJD�YH]MD�QD�VOLNL�������
�
9 M�WL�]DQNL�VH�LQGXFLUD�QDSHWRVW��
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9RGQLNL� VR� Y� SUDNVL� SRQDYDGL� SRORåHQL� QD� NDEHOVNH� QRVLOFH� HGHQ� SROHJ� GUXJHJD�� WRUHM� EUH]�
PHGVHERMQLK�UD]PLNRY��=DUDGL�WHJD�QRWUDQMH�LPSHGDQFH�YRGQLNRY�QLVR�PHGVHERMQR�HQDNH�WXGL�
SUL HQDNLK� SROPHULK� LQ� HQDNLK� VSHFLILþQLK� SUHYRGQRVWLK�� =DWR� MH� VSORãQHPX� VLPEROX� ]D�
QRWUDQMR LPSHGDQFR�=� WUHED�GRGDWL�ãH�XVWUH]HQ�LQGHNV�N�
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6OLND��������3ULND]�UHIHUHQþQLK�VPHUL�REKRGD��O��LQ�LQWHJUDFLMVNH�SORVNYH��NL�MH�QDSHWD�QD��]DQNR��
� NL�MR�WYRULWD�GYD�SDUDOHOQR�YH]DQD�YRGQLND��
5HIHUHQþQD� VPHU� ]DQNH� O Y OLQLMVNHP� LQWHJUDOX� MH� Y� PDWHPDWLþQR� SR]LWLYQL� VPHUL�� 6� VYRMR�
VPHUMR GRORþD�UHIHUHQþQR��SR]LWLYQR��VPHU�SORVNYH�6 Y SORVNRYQHP�LQWHJUDOX��V� WHP�SD�WXGL�
WRND Y�YRGQLNX��PDJQHWQH�JRVWRWH�% LQ�IOXNVD�)� 7RN�,N���LPD�Y�WHM�]DQNL�]DWR�SR]LWLYQR�VPHU��
WRN ,N SD�QHJDWLYQR��1D�VOLNL�������MH�VPHU�QDSHWRVWL�JHQHUDWRUMD�8M� NL�QDGRPHãþD�LQGXFLUDQR�
QDSHWRVW� Y� M�WL� ]DQNL�� SRVWDYOMHQD� WDNR�� GD� MH� VPHU� LQGXFLUDQH� HOHNWULþQH� SROMVNH� MDNRVWL� Y�
YRGQLNLK� Y� VPHUL� OLQLMVNH� LQWHJUDFLMH�� WR� MH� Y� PDWHPDWLþQR� SR]LWLYQL� VPHUL� LQ� MH� VNODGQD� V�
VPHUMR�REKRGD�]DQNH��=DWR�MH�LQGXFLUDQD�QDSHWRVW�8M Y HQDþEL���������SUHG]QDþHQD�QHJDWLYQR����
0DJQHWQL� SUHWRN� IM VH� GRORþL� ]� YVRWR� SULVSHYNRY� PDJQHWQLK� SUHWRNRY� ]DUDGL� WRNRY� Y� YVHK�
YRGQLNLK NDEORYRGD� �HQDþED� �������� 3UL� WHP� VH� LQGHNV� M� QDQDãD� QD� ]DQNR�� L� SD� MH� LQGHNV�
YRGQLND R]LURPD�WRND��
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=D L]UDþXQH�NUDWNRVWLþQLK�UD]PHU�VR�ELOL�QDPHVWR�WRNRYQLK�JHQHUDWRUMHY�XSRUDEOMHQL�QDSHWRVWQL�
�VOLND���������NL�SUHGVWDYOMDMR�JHQHUDWRUMH�Y�RPUHåMX�LQ�GRGDWQH�LPSHGDQFH�=P� NL�SUHGVWDYOMDMR�
LPSHGDQFH�RPUHåMD�R]LURPD�GRGDWQH� LPSHGDQFH�Y�NUDWNRVWLþQHP�WRNRNURJX��ýH�MH�NDEORYRG�
SULNOMXþHQ�GLUHNWQR�QD�QL]NRQDSHWRVWQL�VWLNDOQL�EORN�Y�WUDQVIRUPDWRUVNL�SRVWDML��MH�LPSHGDQFD�
=P YVRWD� LPSHGDQF� GLVWULEXFLMVNHJD� WUDQVIRUPDWRUMD� LQ� LPSHGDQFH� SUHRVWDOHJD�
VUHGQMHQDSHWRVWQHJD�LQ�YLVRNRQDSHWRVWQHJD�RPUHåMD���1D�VOLNL�������MH�SULND]DQR�QDGRPHVWQR�
YH]MH�� NL� MH� SULPHUQR� ]D� L]UDþXQ� NUDWNRVWLþQHJD� WRND� R]LURPD� NUDWNRVWLþQLK� LPSHGDQF�
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NDEORYRGD� SUL� WULSROQHP� NUDWNHP� VWLNX�� =D� UD]OLNR� RG� YH]MD� QD� VOLNL� ������� VWD� QD� WHP�
QDGRPHVWQHP� YH]MX� �VOLND� ������� GYD� WLSD� ]DQN�� 3UYL� WLS� ]DQNH� WYRULMR� VDPR� YRGQLNL�� NL�
SULSDGDMR� GRORþHQHPX� ID]QHPX� DOL� ]DãþLWQR� QHYWUDOQHPX� VQRSX�YRGQLNRY��=D� WDNH� ]DQNH� VH�
XSRUDEL UDYQRWHåQD�QDSHWRVWQD�HQDþED� ���������'UXJL� WLS�]DQN�VR�]DQNH��NL� MLK� VHVWDYOMDWD�SR�
GYD YRGQLND�� NL� SULSDGDWD� UD]OLþQLP� ID]DP�� =QDþLOQRVW� QDGRPHVWQHJD� YH]MD� V� WRNRYQLPL�
JHQHUDWRUML��QD�VOLNL��������MH��GD�Y�QMHP�QDVWRSDMR�VDPR�]DQNH�SUYHJD�WLSD��
�

6OLND���������1DGRPHVWQR�YH]MH�]D�L]UDþXQ�SRUD]GHOLWYH�WRNRY�SUL�WULSROQL�NUDWNRVWLþQL�REUHPHQLWYL�
� NDEORYRGD�
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1D VOLNL�������MH�QDULVDQ�L]VHN�WUHK�]DQN�L]�QDGRPHVWQHJD�YH]MD��VOLND���������NL� MH�QDPHQMHQ�
L]UDþXQX�NUDWNRVWLþQLK�WRNRY���
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6OLND��������1DGRPHVWQR�YH]MH�M�WH�]DQNH�Y�NDWHUR�VWD�YNOMXþHQD�GRGDWQD�QDSHWRVWQD�JHQHUDWRUMD��
�
=DQNL��M���� LQ��M����VWD�åH�GHILQLUDQL�]�HQDþER����������VDM�QH�YVHEXMHWD�RPUHåQH�QDSHWRVWL��9�
QDSHWRVWQL� HQDþEL� ]D� M�WR� ]DQNR� VWD�� SROHJ� QRWUDQMH� LPSHGDQFH� LQ� LQGXFLUDQH� QDSHWRVWL��
XSRãWHYDQL� WXGL� QDSHWRVW� RPUHåMD� �8/� L� LQ� 8/� L��� LQ� GRGDWQD� LPSHGDQFD� =P� NL� ]DREVHJD�
LPSHGDQFR�RPUHåMD��=DQþQR�HQDþER�]D�M�WR�]DQNR�SRGDMD�HQDþED����������
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1D VOLNL� ������ MH� SUHGVWDYOMHQR� QDGRPHVWQR� YH]MH� ]D� L]UDþXQ� WRNRY�SUL� � HQRSROQHP�NUDWNHP�
VWLNX� 6�SUHGSLVL�MH�GRORþHQR��GD�MH�WUHED�Y�ID]L�SURMHNWLUDQMD�XJRWRYLWL�XVWUH]QRVW�]DãþLWH�SUHG�
SRVUHGQLP�GRWLNRP��6OHGQMD�MH�XVWUH]QD��þH�MH�RNYDUQL�WRN��WR�MH�WRN�HQRSROQHJD�NUDWNHJD�VWLND�
PHG� ID]QLP� LQ� ]DãþLWQLP� YRGQLNRP�� YHþML� RG� WRND�� SUL� NDWHUHP� ]DãþLWQD� QDSUDYD� RGNORSL� Y�
SUHGSLVDQHP�þDVX��NDU�SRPHQL��GD�MH�WUHED�RYUHGQRWLWL�HQRSROQH�NUDWNRVWLþQH�WRNRYH��
6WDQGDUG�-86�1�%������GRORþD��GD�RNYDUQD�LPSHGDQFD�HQRSROQHJD�NUDWNHJD�VWLND�REVHJD�YLU��
YRGQLN SRG� QDSHWRVWMR� GR� PHVWD� RNYDUH� LQ� ]DãþLWQL� YRGQLN� PHG� PHVWRP� RNYDUH� LQ� YLURP��
(QRSROQL�NUDWNL�VWLNL�VH�SR�WHP�VWDQGDUGX��NL�REUDYQDYD�]DãþLWR�SUHG�HOHNWULþQLP�XGDURP�LQ�MH�
REYH]HQ�]D�XSRUDER��L]UDþXQDYDMR�EUH]�XSRãWHYDQMD�GRGDWQHJD�L]HQDþHQMD�SRWHQFLDORY��QHNHJD�
VWLNDOQHJD� EORND� �QSU�� YRGQLND�� NL� VOXåL� ]D� SULNORS� 3(1� ]ELUDON� QD� QDMEOLåMH� R]HPOMHQH�
HOHPHQWH� VWDYEH��� =D� SRYUDWQL� WRNRYRGQLN� NUDWNHJD� VWLND� VH� ]DWR� XSRãWHYD� VDPR� ]DãþLWQR�
QHYWUDOQL�YRGQLN�NDEORYRGD����
)D]QL LQ� ]DãþLWQR� QHYWUDOQL� YRGQLNL� NDEORYRGD� Y� VSORãQHP�QLVR� VLPHWULþQR� UD]SRUHMHQL�� ]DWR�
LPSHGDQFH� NUDWNRVWLþQLK� WRNRNURJRY�� SUL� SRVDPH]QLK� HQRSROQLK� VWLNLK�� PHGVHERMQR� QLVR�
HQDNH�� 7RN� NUDWNHJD� VWLND�� QD� SULPHU�� PHG� YRGQLNL� /� LQ� 3(1� QH� ER� HQDN� WRNX� SUL� VWLNX�
YRGQLNRY� /��3(1�� 'RGDWQR� QHVLPHWULMR� LPSHGDQF� SRY]URþD� WXGL� VDPD� JHRPHWULMD�
IHURPDJQHWQLK�QRVLOFHY�NDEORY��=DWR�VH�SUL�NDEORYRGLK��NL�VR�L]YHGHQL�V�VQRSL�WRNRYRGQLNRY��
L]UDþXQD� QDMEROM� QHXJRGHQ� RNYDUQL� WRN�� =� R]LURP� QD� ]DãþLWR� SUHG� SRVUHGQLP� GRWLNRP� MH� WR�
QDMPDQMãL�PRåQL�NUDWNRVWLþQL� WRN�� �NRQWUROR�PHKDQVNH�LQ�WHUPLþQH�REUHPHQLWYH�QDSUDY�SD�VH�
RYUHGQRWL� V�SRPRþMR�QDMYHþMHJD�NUDWNRVWLþQHJD� WRND��.DWHUD�YUVWD�NUDWNHJD�VWLND�GD�QDMYHþMH�
R]LURPD� QDMPDQMãH� WRNRYH�� MH� RGYLVQR� RG� YUVWH� RPUHåMD�� HOHPHQWRY� RPUHåMD� LQ� ORNDFLMH�
RNYDUH�� 9� NROLNRU� QDVWDQH� NUDWHN� VWLN� QD� GRYROM� YHOLNL� RGGDOMHQRVWL� RG� WUDQVIRUPDWRUVNH�
SRVWDMH��VR�QDMPDQMãL�WRNRYL�QDYDGQR�SUL�HQRSROQLK��QDMYHþML�SD�SUL�WULSROQLK�NUDWNLK�VWLNLK��ýH�
MH WUDQVIRUPDWRUVND�SRVWDMD�Y�EOLåLQL�ORNDFLMH�NUDWNHJD�VWLND�MH�ODKNR��]DUDGL�QLþQH�LPSHGDQFH�
WUDQVIRUPDWRUMD��WULSROQL�NUDWNRVWLþQL�WRN�FHOR�PDQMãL�RG�HQRSROQHJD����
�
3UHGSLVDQR�RNYDUQR�]DQNR�ODKNR�SUHGVWDYOMDMR��WULMH�HQRSROQL�NUDWNL�VWLNL��LQ�VLFHU��
�

¾ NUDWHN�VWLN�PHG�YRGQLNL�SUYH�ID]H�LQ�]DãþLWQR�QHYWUDOQLPL�YRGQLNL��/��3(1���
¾ NUDWHN�VWLN�PHG�YRGQLNL�GUXJH�ID]H�LQ�]DãþLWQR�QHYWUDOQLPL�YRGQLNL��/��3(1��LQ�
¾ NUDWHN�VWLN�PHG�YRGQLNL�WUHWMH�ID]H�LQ�]DãþLWQR�QHYWUDOQLPL�YRGQLNL��/��3(1���

�
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6OLND���������1DGRPHVWQR�YH]MH�]D�L]UDþXQ�SRUD]GHOLWYH�WRNRY�SUL�HQRSROQHP�NUDWNHP�VWLNX�
� PHG�YRGQLNL�ID]H�/� LQ�3(1�YRGQLNL�

�
1D VOLNL������� MH�SULND]�QDGRPHVWQHJD�YH]MD��QD�SRGODJL�NDWHUHJD�VR� L]UDþXQDQH�NUDWNRVWLþQH�
UD]PHUH SUL� VWLNX� YRGQLNRY� ID]H� /� ] ]DãþLWQR� QHYWUDOQLPL� YRGQLNL�� 1DGRPHVWQL� YH]ML� SUL�
RVWDOLK�GYHK�NUDWNLK�VWLNLK��/��3(1�LQ�/��3(1��VWD�SRGREQL�YH]MX�QD�VOLNL��V�WR�UD]OLNR��GD�MH�
NUDWNRVWLþQD�YH]�SULNOMXþHQD�QD�VQRSH�YRGQLNRY�ID]H��/� R]LURPD�/��
9 HQDþEDK��������� LQ��������� MH�SULVRWHQ�PDJQHWQL�IOXNV�IM� NL�WHþH�VNR]L�]DQNR�]�LQGHNVRP�M��
2GYLVHQ MH� RG� WRNRY� Y� SRVDPH]QLK� YRGQLNLK�� UD]YUVWLWYH� YRGQLNRY�� NRW� WXGL� RG� REOLNH� LQ�
PDWHULDOD� EOLåQMLK� NRQVWUXNFLMVNLK� GHORY� NDEORYRGD� LQ� RVWDOLK� VLVWHPRY�� 1DYHþML� YSOLY� WXMLK�
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HOHPHQWRY� QD�PDJQHWQL� SUHWRN� LQ� V� WHP�QD� LPSHGDQFR� NDEORYRGD�� LPDMR� REOLND� LQ�PDWHULDOL�
QRVLOQLK�HOHPHQWRY�NDEORYRGD��VDM�VH�QDKDMDMR�Y�QHSRVUHGQL�EOLåLQL�NDEORYRGD���7L�HOHPHQWL�VR�
QDMEROM� SRJRVWR� L]YHGHQL� Y� REOLNL� åHOH]QLK�QRVLOQLK�SROLF�R]LURPD�NRULW��8SRUDEOMDMR� VH� WXGL�
SROLFH� L]� XPHWQHJD�PDWHULDOD� �Y� JODYQHP� VWD� WR� SROLYLQLONORULG� DOL� SD� SROLNDUERQDW��� ]ODVWL� Y�
DJUHVLYQLK�DWPRVIHUDK��=DWR�VR�ELOL�L]UDþXQL�L]YHGHQL�]D�REH�YUVWL�PDWHULDOD�QRVLOQLK�SROLF���
�

����� ,]UDþXQ�PDJQHWQHJD�SUHWRND�VNR]L�]DQNR��NL�MR�WYRULWD�GYD�UDYQD��Y]SRUHGQR�
SULNOMXþHQD�YRGQLND

9RGQLNL� NDEORYRGD�� NL� VR� SULNOMXþHQL� Y]SRUHGQR�� WYRULMR� NUDWNRVWLþQH� ]DQNH�� 3UL� DQDOL]L�
QDGRPHVWQLK�YH]LM�MH�SRWUHEQR�Y�WHK�]DQNDK�XSRãWHYDWL�WXGL�QDSHWRVWL��NL�VH�LQGXFLUDMR�]DUDGL�
PDJQHWQLK� SROM� WRNRY� Y� YVHK� SRVDPH]QLK� WRNRYRGQLNLK� NDEORYRGD�� 6NR]L� YVDNR� ]DQNR�
NDEORYRGD� MH� ]DWR� SRWUHEQR� GRORþLWL� PDJQHWQL� SUHWRN�� VNODGQR� ]� JHRPHWULMR� UD]YUVWLWYH�
YRGQLNRY� LQ� QDGRPHVWQLP�YH]MHP�� NL� MH� SULODJRMHQ� UHãHYDQMX� GRORþHQLK� SUREOHPRY� �L]UDþXQ�
WRNRY� SUL� QRUPDOQL� REUHPHQLWYL� NDEORYRGD�� L]UDþXQ� NUDWNRVWLþQLK� WRNRY� SUL� NRQNUHWQL� YUVWL�
NUDWNHJD�VWLND��SUL�WHP�ORþLPR�WULSROQL�NUDWHN�VWLN�LQ�WUL�YUVWH�HQRSROQLK�NUDWNLK�VWLNRY���
�
,]UDþXQ� SULVSHYND� WRNRYRGQLND� N� VNXSQHPX�PDJQHWQHPX� � SUHWRNX� VNR]L� SROMXEQR� ]DQNR� VH�
ODKNR UD]PHML�QD�GYD�SULPHUD���

¾ Y SUYHP�SULPHUX�MH�WRNRYRGQLN��NDWHUHJD�PDJQHWQL�SUHWRN�VH�GRORþD��GHO�REUDYQDYDQH�
]DQNH��VOLND�����������

¾ Y GUXJHP�SULPHUX�WRNRYRGQLN��NDWHUHJD�PDJQHWQL�SUHWRN�VH�GRORþD��QL�GHO�REUDYQDYDQH�
]DQNH��VOLND�����������

�
3UL L]UDþXQX�PDJQHWQHJD�SUHWRND�VH�Y�VSORãQHP�QDMSUHM�GRORþL�GLIHUHQFLDO�PDJQHWQHJD�SUHWRND�
GI ]D NDWHUHJD�YHOMD�L]UD]������������
�

6G%G & ) ����������
�
&HORWQL�IOXNV�VNR]L�]DQNR�VH�GRORþL�]�LQWHJUDFLMR�HQDþEH�����������LQ�VLFHU�SR�SORVNYL�6� NL�MH�
QDSHWD�QD�REUDYQDYDQR�]DQNR��HQDþED�����������
�
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�
9 SULPHUX�UDYQLK�LQ�GROJLK�WRNRYRGQLNRY�VH�ODKNR�SULY]DPH�GYRGLPHQ]LRQDOQH�UD]PHUH��NDU�
SRPHQL�� GD� VH� JRVWRWD� PDJQHWQHJD� SROMD� Y� VPHUL� GRORþHQHJD� WRNRYRGQLND� QH� VSUHPLQMD�� 9�
FLOLQGULþQHP� NRRUGLQDWQHP� VLVWHPX� MH� JRVWRWD� SROMD� RNURJOHJD� YRGQLND� RGYLVQD� VDPR� RG�
UDGLMD�� ]D� VPHU� WRND� SD� MH� SULY]HWD� VPHU� RVL� ]�� �0DWHPDWLþQR� VH� WR� RSLãH� V� VNORSRP� HQDþE�
�����������
�
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6 WHP�VH�MH�Y�L]UDþXQLK�]DQHPDULO�YSOLY�UREQHJD�SRMDYD�QD�]DþHWNX�LQ�NRQFX�NDEORYRGD��NDU�SD�
]D SUDNVR�QL�SRPHPEQR��VDM�VR�GROåLQH�NDEORYRGRY�QHSULPHUQR�YHþMH�RG�ãLULQH�NDEORYRGRY���
6OLND ��������VSDGD�N�L]UDþXQX�PDJQHWQHJD�SUHWRND�Y�]DQNL�]DUDGL�WRND�Y�YRGQLNX�]�R]QDNR�N��
NL MH� KNUDWL� GHO� REUDYQDYDQH� ]DQNH�� 9� WHP� SULPHUX� VH� LQWHJULUD� VDPR� SRGURþMH� PHG� RVMR�
YRGQLND N���LQ�SRYUãLQR�YRGQLND�N��VDM�MH�YSOLY�QRWUDQMHJD�PDJQHWQHJD�SROMD�Y�N�WHP�YRGQLNX�
]DMHW åH�Y�QRWUDQML�LPSHGDQFL�=R�N�

6OLND����������.�L]UDþXQX�IOXNVD�VNR]L�]DQNR�]�LQGHNVRP�M�
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'RSULQRV WRND�,N N VNXSQHPX�PDJQHWQHPX�SUHWRND�Y�M�WL�]DQNL��EUH]�XSRãWHYDQMD�SROMD�Y�N�
WHP YRGQLNX�� MH� GRORþHQ� ]� HQDþER� ����������� 3UL� WHP� MH� åH� XSRãWHYDQD� UHIHUHQþQD� VPHU�
PDJQHWQHJD�SUHWRND��NL�NDåH�Y� VPHUL�SORVNYH�� OH� WD�SD� MH�GHILQLUDQD�V�VPHUMR�REKRGD�]DQNH��
6PHU REKRGD�]DQNH� MH�Y�HQDþEDK�YHGQR�SRVWDYOMHQD� WDNR��GD�SRWHND�Y�VPHUL� WRND�YRGQLND�]�
YLãMLP�LQGHNVRP�LQ�Y�QDVSURWQL�VPHUL�WRND�YRGQLND�]�QLåMLP�LQGHNVRP��
�
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1D HQDN�QDþLQ�VH�VNR]L�LVWR�]DQNR�GRORþL�PDJQHWQL�SUHWRN�WRND�YRGQLND�N����HQDþED�����������
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0DJQHWQLP�SUHWRNRP�IN LQ�IN��� SULSDGDWD�QDVOHGQML�LQGXFLUDQL�QDSHWRVWL���
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7L GYH� QDSHWRVWL� �8N LQ�8N��� SUHGVWDYOMDWD� WLVWL� GHOHå� LQGXFLUDQH� QDSHWRVWL� Y� ]DQNL�� NL� MH�
SRVOHGLFD�]XQDQMLK�PDJQHWQLK�SROM��WRNRY�YRGQLNRY��N�LQ�N����REUDYQDYDQH�]DQNH��
3UL GRORþDQMX�LQGXFLUDQH�QDSHWRVWL�Y�]DQNL�MH�WUHED�XSRãWHYDWL�PDJQHWQR�SROMH�]DUDGL�WRNRY�Y�
YVHK YRGQLNLK�NDEORYRGD��WRUHM�WXGL�WLVWLK�YRGQLNRY��NL�QH�VHVWDYOMDMR�REUDYQDYDQH�]DQNH��1D�
VOLNL �������� MH� SUHGRþHQ� VSORãQL� SULPHU�� NR� YRGQLN� QL� GHO� ]DQNH� Y� NDWHUL� VH� GRORþD� SUHWRN�
PDJQHWQHJD�SROMD��3ULND]DQL�VR�WULMH�YRGQLNL�]�R]QDNDPL������LQ����7L�YRGQLNL�WYRULMR�]DQNH���
�� ���� LQ� ����� 6NR]L� WH� ]DQNH� WRN� ,� Y YRGQLNX� �� SRJDQMD�PDJQHWQH� SUHWRNH�I��� I��� LQ�I���
0DJQHWQD�SUHWRND�I���LQ�I���VH ODKNR�GRORþL�]�HQDþER������������
�
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6OLND����������.�L]UDþXQX�PDJQHWQHJD�SUHWRND�WRND�YRGQLND������VNR]L�]DQNR�����
�
(QDþED� ]D� PDJQHWQL� SUHWRN� I��� VH� ODKNR� L]SHOMH� QD� GYD� QDþLQD�� 3UYL� QDþLQ� MH� ]� L]UDþXQRP�
OLQLMVNHJD�LQWHJUDOD�Y�HQDþEL�����������
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7D LQWHJUDO�SRVWDQH�]D�UDþXQDQMH�QHSULMD]HQ��0DJQHWQL�SUHWRN�I��� VH�ODåMH�GRORþL�QD�SRGODJL�åH�
L]UDþXQDQLK� SUHWRNRY� I��� � LQ� I��� LQ� GHMVWYD�� GD�PDJQHWQR� SROMH� QL� L]YRUQR�� 6OHGQMH� VOHGL� L]�
GUXJH�0D[ZHOORYH�HQDþEH��������������
�
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�
9 SORVNRYQHP� LQWHJUDOX� ����������� QDVWRSD� ]DNOMXþHQD� LQWHJUDFLMVND� SORVNHY� 6� NL� MH�
VHVWDYOMHQD�L]�SHWLK�SORVNHY��3ORVNYL�6� LQ�6� VWD�SRVWDYOMHQL�QD�]DþHWHN�LQ�NRQHF�NDEORYRGD�WHU�
VWD SUDYRNRWQL�QD�VPHU�WRND��3ORVNHY�6���MH�QDSHWD�QD�]DQNR������SORVNHY�6���QD�]DQNR�����LQ�
SORVNHY 6��� QD� ]DQNR� ����� � =DUDGL� GYRGLPHQ]LRQDOQLK� UD]PHU� MH� JRVWRWD� PDJQHWQHJD� SROMD�
SUDYRNRWQD�QD�YHNWRUMD�SORVNHY�6� LQ�6�� NDU�LPD�]D�SRVOHGLFR��GD�MH�LQWHJUDO������������SR�WHK�
GYHK�SORVNYDK�HQDN�QLþ��(QDþEL� ����������� LQ� �����������GRORþDWD� IOXNVD� VNR]L�SORVNYL�6��� LQ�
6��� LQ� QH� ]DMDPHWD�PDJQHWQHJD� SUHWRND� ]QRWUDM� YRGQLND� ��� NDU� SD� QLPD�QREHQHJD� YSOLYD� QD�
PDJQHWQL�SUHWRN� VNR]L� ]DQNR������=DUDGL�DNVLDOQR�VLPHWULþQH� UD]SRUHGLWYH�PDJQHWQH�JRVWRWH�
WRND�,�� MH�LQWHJUDO�JRVWRWH�PDJQHWQHJD�SROMD�SR�WLVWLK�RGVHNLK�SORVNHY�6���LQ�6��� NL�VWD�]QRWUDM�
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YRGQLND ��� �UDYQR�WDNR�HQDN����=DWR�VH�LQWHJUDO������������Y�WHP�SULPHUX�ODKNR�]DSLãH�WXGL�Y�
REOLNL��NL�MR�SRGDMD�HQDþED�������������
�
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�
0DJQHWQD�SUHWRND�I���LQ��I���VWD�SUHWRND�VNR]L�]DQNL��NL�MX�VHVWDYOMD�WXGL�YRGQLN����]DWR�VH�WD�
GYD IOXNVD�GRORþL�QD�SRGODJL�HQDþEH�������������
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0DJQHWQL� SUHWRN� VNR]L� ]DQNR� ���� VH� GRORþL� V� SRPRþMR� HQDþE� ������������ ����������� LQ�
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)OXNV Y�]DQNL�����LQGXFLUD�QDSHWRVW��NL�MH�GRORþHQD�]�HQDþER�����������
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9 SULPHUX�� NL� MH� QD� VOLNL� �������� � MH� ELOR� SULY]HWR� SUDYLOR�� GD� VPHU� IOXNVD�I��� NDåH� Y� VPHU�
SORVNYH� NL� MH� QDSHWD� QD� ]DQNR� ����� 6PHU� REKRGD� ]DQNH� MH� Y� VPHUL� WRND� YRGQLND� ]� YLãMLP�
LQGHNVRP�����LQ�Y�QDVSURWQL�VPHUL�WRND�]�PDQMãLP�LQGHNVRP������3UHGSRVWDYOMHQD�VPHU�IOXNVD��
Y WHP�SULPHUX�VRYSDGD�]�GHMDQVNR�VPHUMR�IOXNVD�I��� .HU�MH�UD]GDOMD�G���YHþMD�RG�UD]GDOMH�G���
ER WXGL�ORJDULWHP�Y�HQDþEL�]D�IOXNV�I��� �����������]DY]HO�SR]LWLYQR�YUHGQRVW��7R�SRPHQL��GD�MH�
GHMDQVND�VPHU�IOXNVD�I���HQDND�UHIHUHQþQL�VPHUL���3UL�WHP�VH�RSDåD��GD�MH�Y�LPHQRYDOFX�HQDþEH�
���������UD]GDOMD�GR�YRGQLND� �]�YLãMLP�LQGHNVRP�G���Y�ãWHYFX�SD�UD]GDOMD�]�QLåMLP�LQGHNVRP�
G��� ýH� VH� LQGHNVH� YRGQLNRY� �� LQ� �� PHG� VDER� ]DPHQMD� �VOLND� ���������� MH� WUHED� VSUHPHQLWL�
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SUHGSRVWDYOMHQR�R]LURPD�UHIHUHQþQR�VPHU�IOXNVD��VDM�QDM�EL�REKRG�]DQNH�SRWHNDO�Y�VPHUL�WRND�
Y YRGQLNX�]�YLãMLP�LQGHNVRP��9�WHP�SULPHUX�MH�GHMDQVND�VPHU�IOXNVD�I���Y�QDVSURWQL�VPHUL�RG�
UHIHUHQþQH�� UD]GDOMD�G��� SD� MH�PDQMãD� RG� UD]GDOMH�G��� =DWR� LPD� ORJDULWHP� Y� HQDþEL� ���������
QHJDWLYQR�YUHGQRVW��
�

6OLND����������5HIHUHQþQD�VPHU�IOXNVD�I����SUL�PHGVHERMQL��]DPHQMDYL�LQGHNVRY�YRGQLNRY���LQ���
�
9 NROLNRU�VH�YRGQLN���SRVWDYL�OHYR�RG�YRGQLNRY���LQ����NRW�NDåH�VOLND����������SRVWDQH�UD]GDOMD�
G��� YHþMD� RG� UD]GDOMH� G��� 'HMDQVNL� IOXNV� WDNUDW� WHþH� Y� UHIHUHQþQR� VPHU�� ORJDULWHP� Y� HQDþEL��
���������SD�VNODGQR�V�WHP�SRGD�SR]LWLYQR�YUHGQRVW���
�

6OLND����������5HIHUHQþQD�VPHU�IOXNVD�I����SUL�SUHVWDYLWYL�YRGQLND���OHYR�RG�YRGQLNRY���LQ���
�
,] WHJD� MH� åH� UD]YLGQR� SUDYLOR�� GD� Y� NROLNRU� SRWHND� ]DQND� Y� VPHUL� WRND� YRGQLND� ]� YLãMLP�
LQGHNVRP��PRUD� ELWL� Y� LPHQRYDOFX� YHGQR� UD]GDOMD� GR� YRGQLND� ]� YLãMLP� LQGHNVRP��6� WHP� MH�
LQGXFLUDQD� QDSHWRVW� Y� ]DQNL�� SUL� SROMXEQL� UD]YUVWLWYL� LQ� LQGHNVLUDQMX� YRGQLNRY�� åH� SUDYLOQR�
YNOMXþHQD� Y� ]DQþQR� HQDþER� ������� R]LURPD� SUHG]QDN� LQGXFLUDQH� QDSHWRVWL� Y� WHM� HQDþEL� ER�
SUDYLOHQ���
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����� 3UDYLOD��NL�VR�ELOD�XSRãWHYDQD�SUL�GRORþDQMX�PDJQHWQLK�SUHWRNRY�Y�]DQNDK
1DSHWRVWQD� HQDþED� M�WH� ]DQNH� MH� ELOD� GRORþHQD� ]D� SR]LWLYQH� VPHUL� WRND�� NL� WHþHMR� Y� ULVDOQR�
SORVNHY��3UL� WHP� MH�ELOD� VPHU� IOXNVD�IM HQDND�VPHUL�SORVNYH��NL� MH�QDSHWD�QD� M�WR�]DQNR��1D��
VOLNL���������MH�SUHGVWDYOMHQ�VSORãHQ�SULPHU��NR�YRGQLN��SR�NDWHUHP�WHþH�WRN�,L� QL�GHO�M�WH�]DQNH�
LQ SRY]URþD�Y�WHM�]DQNL�PDJQHWQL�SUHWRN� ML�

6OLND����������3ULND]�JHRPHWULMH�YRGQLNRY�LQ�UHIHUHQþQH�VPHUL�WRNRY�LQ�IOXNVD�]D�SULPHU��NR�WRN��
� NDWHUHJD�IOXNV�VH�GRORþD��QL�GHO�]DQNH�

= HQDþER�����������VH�Y�]DQþQL�HQDþEL� M�WH�]DQNH�XSRãWHYD�SULVSHYHN�L�WHJD�WRND�N�VNXSQHPX�
PDJQHWQHPX�SUHWRNX�Y�WHM�]DQNL��(QDþED������������YHOMD�]D�SULPHU��NR�WRN�,L QH�WHþH�SR�]DQNL�Y�
NDWHUL�VH�L]UDþXQDYD�PDJQHQWQL�SUHWRN��
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9 NROLNRU�MH�L�WL�YRGQLN�GHO�]DQNH�]�R]QDNR�M��VH�UD]OLNXMH�GYD�SULPHUD�]D�GRORþDQMH�GRSULQRVD�
WHJD�WRND�N�VNXSQHPX�IOXNVX�]DQNH��
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x ýH LPD�YRGQLN�� NDWHUHJD� WRN� ,L SRY]URþD�PDJQHWQL�SUHWRN��PDQMãL� LQGHNV�RG�GUXJHJD�
YRGQLND��VH�PDJQHWQL�SUHWRN�Y�]DQþQLK�HQDþEDK�GRORþL�]�HQDþER������������NDU�WHPHOML�
QD GRJRYRUX�R�VPHUL�REKRGD�]DQNH��
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6OLND����������� 3ULND]�JHRPHWULMH�YRGQLNRY�LQ�UHIHUHQþQH�VPHUL�IOXNVD�]D�SULPHU��NR�MH�WRN��
� NDWHUHJD�IOXNV�VH�GRORþD��]�PDQMãLP�LQGHNVRP��
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x 9 QDSURWQHP� SULPHUX�� NR� LPD� YRGQLN�� NDWHUHJD� WRN� ,L��� SRY]URþD� PDJQHWQL� SUHWRN��

YHþML�LQGHNV�RG�GUXJHJD�YRGQLND�Y�]DQNL��VH�PDJQHWQL�SUHWRN�Y�]DQþQLK�HQDþEDK�GRORþL�
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6OLND����������� 3ULND]�JHRPHWULMH�YRGQLNRY�LQ�UHIHUHQþQH�VPHUL�IOXNVD�]D�SULPHU��NR�MH�WRN��
� NDWHUHJD�IOXNV�VH�GRORþD��]�YHþMLP�LQGHNVRP��

�
9 WHK�GYHK�SULPHULK�VH�XSRãWHYD�VDPR�PDJQHWQL�SUHWRN��NL�VH�UD]SUHGD�Y�SRGURþMX�RG�SROPHUD�
UY YRGQLND��NDWHUHJD�WRN�SRY]URþD�WD�PDJQHWQL�SUHWRN��GR�RVL�VRVHGQMHJD�YRGQLND���
9 YVDNHP�ID]QHP�VQRSX�MH�Q�YRGQLNRY��Y�VQRSX�]DãþLWQR�QHYWUDOQLK�YRGQLNRY�SD�P�YRGQLNRY��
,QGHNVL�YRGQLNRY�Y��

x ID]L /� WHþHMR�RG�YUHGQRVWL���GR�YUHGQRVWL�Q���
x ID]L /� WHþHMR�RG�YUHGQRVWL�Q���GR�YUHGQRVWL��Q��
x ID]L /� WHþHMR�RG�YUHGQRVWL��Q���GR�YUHGQRVWL��Q��
x VQRSX�]DãþLWQR�QHYWUDOQLK�YRGQLNRY�SD�RG�YUHGQRVWL��Q���GR��Q�P��

'RORþHQR�]DQNR�VHVWDYOMDWD�SR�GYD�YRGQLND�]�]DSRUHGQLPD�R]QDNDPD��VSORãQR�VWD�WR�N�LQ�N����
=DQND MH�R]QDþHQD�]�PDQMãLP�LQGHNVRP��N��YRGQLND��NL�MH�VHVWDYQL�GHO�]DQNH��
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6NXSQL PDJQHWQL�SUHWRN�VNR]L�N�WR�]DQNR�VH��]�R]LURP�QD�SUHGKRGQH�HQDþEH��GRORþL�]�L]UD]RP�
���������� 9�WHM�HQDþEL�LQGHNV�L�SULSDGD�L�WHPX�YRGQLNX��LQGHNV�N�SD�R]QDþXMH�]DQNR�Y�NDWHUL�VH�
GRORþD� PDJQHWQL� SUHWRN�� 9HNWRUMD� UN LQ� UN��� VWD� NUDMHYQD� YHNWRUMD� YRGQLNRY�� NL� VHVWDYOMDWD�
]DQNR�� 9HNWRU� UL MH� NUDMHYQL� YHNWRU� L�WHJD� YRGQLND�� NL� QL� GHO� ]DQNH� LQ� NDWHUHJD� WRN� WXGL�
GRSULQDãD�N�VNXSQHPX�PDJQHWQHPX�SUHWRNX�IN�
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3UYL LQ�]DGQML�þOHQ�HQDþEH�����������VWD�YVRWL�PDJQHWQLK�SUHWRNRY�WRNRY��NL�QH�SULSDGDMR�N�WL�
]DQNL��9VRWD�GUXJHJD�LQ�WUHWMHJD�VXPDQGD�SUHGVWDYOMD�PDJQHWQL�SUHWRN�]DUDGL�WRNRY��,N�� ,N��� Y�
REHK YRGQLNLK��NL�VHVWDYOMDWD�N�WR�]DQNR��
3RPHQ YHOLþLQ�Y�HQDþEL�����������MH�SULND]DQ�QD�VOLNL���������� � � �
�

6OLND����������3ULND]�JHRPHWULMH�YRGQLNRY��NUDMHYQLK�YHNWRUMHY�LQ�UHIHUHQþQH�VPHUL�IOXNVD���
� Y�]DQNL�M��NL�QDVWDQH��]DUDGL�WRND�Y�YRGQLNX�L��

�
9 NROLNRU�VR�YRGQLNL�SRORåHQL�QD�NDEHOVNH�SROLFH�L]�IHURPDJQHWQHJD�PDWHULDOD��VH�YSOLY�SROLFH�
ODKNR QDGRPHVWL� ]� ]UFDOMHQMHP� YRGQLNRY� SUHNR� QRWUDQMH� SRYUãLQH� NDEHOVNH� SROLFH�� 3UL� WHP�
ORþLPR SRSROQR�LQ�QHSRSROQR�]UFDOMHQMH��3RSROQR�]UFDOMHQMH�VH�XSRUDEOMD�SUL�IHURPDJQHWLNLK�]�
QHVNRQþQR�PDJQHWQR�SHUPHDELOQRVWMR��7R�SRPHQL��GD�PDJQHWQH�VLOQLFH�YVWRSDMR�SUDYRNRWQR�
QD SRYUãLQR�NDEHOVNH�SROLFH��NDU�VH�GRVHåH�WDNR��GD�VH�GHMDQVNL�YSOLY�IHURPDJQHWLND�QDGRPHVWL�
] QDPLãOMHQLPL� WRNRYL�� NL� VR� QDPHãþHQL� ]UFDOQR� QD� QDVSURWQR� VWUDQ� SRYUãLQH� IHURPDJQHWLND�
�VOLND� ���������� 3UL� WHP� VR� QDPLãOMHQL� WRNRYL� HQDNL� ]UFDOMHQLP� WRNRYRP��1DMEROM� SRJRVWR� VR�
NDEHOVNH� SROLFH� L]YHGHQH� L]� MHNOHQH� SORþHYLQH�� NL� QLPD� QHVNRQþQH� SHUPHDELOQRVWL�� 9� WDNLK�
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SULPHULK�EL�ELOR��VWURJR�JOHGDQR��WUHED�XSRUDELWL�QHSRSROQR�]UFDOMHQMH��SUL�NDWHUHP�VH�]UFDOQH�
WRNRYH SRPQRåL�V�IDNWRUMHP� �HQDþED������������
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.HU LPDMR� UHDOQL� IHURPDJQHWLNL� UHODWLYQR� SHUPHDELOQRVW� PQRJR� YHþMR� RG� ��� MH� IDNWRU�
SULEOLåQR�HQDN�YUHGQRVWL����9�L]UDþXQLK�]D�SUDNVR�VH�]DWR�XSRUDEOMD�NDU�SRSROQR�]UFDOMHQMH��
�

6OLND����������=UFDOMHQMH�YRGQLNRY�SUHNR�UDYQLQH��NL�SUHGVWDYOMD�SRYUãLQR�IHURPDJQHWQH�
� NDEHOVNH�SROLFH�

�
=DUDGL ]UFDOMHQMD�MH�WUHED�Y�HQDþER�����������GRGDWL�ãH�SULVSHYHN�PDJQHWQLK�SUHWRNRY�]UFDOQLK�
WRNRY�� NL� JD� SUHGVWDYOMD� � ]DGQML� VXPDQG� Y� HQDþEL� ����������� 3UHWRNL� ]UFDOQLK� WRNRY� VR� Y� WHM�
HQDþEL�SRGDQL�HQRVWDYQR�VDPR�]�HQLP�þOHQRP�]DUDGL�WHJD��NHU�QREHQ�RG�]UFDOQLK�YRGQLNRY�QL�
VHVWDYQL GHO�REUDYQDYDQH�]DQNH���
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����� 6LVWHP�HQDþE�]D�DQDOL]R�QDGRPHVWQHJD�YH]MD
,]UDþXQL�WRNRY�Y�SRVDPH]QLK�YRGQLNLK��WHU�L]UDþXQL�RVWDOLK�YHOLþLQ��VR�ELOL�L]YHGHQL�V�SRPRþMR�
DQDOL]H� QDGRPHVWQLK� YH]LM�� NL� VR� SUHGVWDYOMHQL� QD� VOLNDK� ������� ������ LQ� ������� 3RVDPH]QR�
QDGRPHVWQR�YH]MH�VH�RSLãH�V�VLVWHPRP�NRPSOHNVQLK�OLQHDUQLK�HQDþE��NL�VH�GHOLMR�QD��

x WRNRYQH�YR]OLãþQH�HQDþEH�LQ�
x QDSHWRVWQH�]DQþQH�HQDþEH��

�
7RNRYQH� YR]OLãþQH� HQDþEH� L]KDMDMR� L]� GHMVWYD�� GD� MH� YVRWD� YVHK� SULWHNDMRþLK� LQ� RGWHNDMRþLK�
WRNRY�Y�QHNR�YR]OLãþH�HQDNR�QLþ��3UL�QDGRPHVWQLK�YH]MLK��Y�NDWHULK�MH�EUHPH�QDGRPHãþHQR�V�
WRNRYQLPL�JHQHUDWRUML�� VR�YVRWH�WRNRY�Y�YVHK�ãWLULK�VQRSLK�YRGQLNRY�]QDQH��7RNRYQH�HQDþEH�
VR ãWLUL�� VDM� JUH� ]D� WUL� VQRSH� ID]QLK� YRGQLNRY� LQ� HQ� VQRS� ]DãþLWQR� QHYWUDOQLK� YRGQLNRY� Y�
WULID]QR VLPHWULþQHP�REUHPHQMHQHP�NDEORYRGX��VNORS�HQDþE�����������
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9 VNORSX�HQDþE� ���������� MH� ,R QHN�SROMXEHQ�R]LURPD�SUHGSRVWDYOMHQ�DEVROXWQL� WRN� WULID]QHJD�
EUHPHQD�� Q� ãWHYLOR� YRGQLNRY� Y� SRVDPH]QHP� ID]QHP� VQRSX� LQ�P� ãWHYLOR� YRGQLNRY� Y� VQRSX�
]DãþLWQR�QHYWUDOQLK�YRGQLNRY����
.HU JUH� ]D� VLPHWULþQR� REUHPHQLWHY�� QL� SRPHPEQR� DOL� VR� ]DãþLWQR� QHYWUDOQL� YRGQLNL�
SULNORSOMHQL�QD�PRUHELWQR�]YH]GLãþH�EUHPHQD��]DWR�MH�FHORWQL�WRN�]DãþLWQR�QHYWUDOQLK�YRGQLNRY�
HQDN����NDU�MH�GRORþHQR�V�þHWUWR�WRNRYQR�HQDþER��
1DSHWRVWQH�HQDþEH�XSRãWHYDMR�GUXJL�.LUFKRIIRY�]DNRQ��NL�SUDYL��GD�MH�YVRWD�YVHK�QDSHWRVWL�Y�
]DQNL� YHGQR� HQDND� QLþ�� 3UL� RSLVX� QDGRPHVWQHJD� YH]MD� V� WRNRYQLPL� JHQHUDWRUML� MH� WHK� HQDþE�
��Q����P��� NL� VH� MLK� GHILQLUD� QD� SRGODJL� HQDþEH� ���������'REL� VH� �Q�P��� QDSHWRVWQLK� LQ� ��
WRNRYQH�HQDþEH��VNXSDM�WRUHM��Q�P�HQDþE��(QDþE�MH�WROLNR��NROLNRU�MH�QH]QDQLK�WRNRY�R]LURPD�
YRGQLNRY��NDU�MH�SRJRM�]D�HQROLþQR�UHãOMLYRVW�VLVWHPD���
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9 QDGRPHVWQLK�YH]MLK��VOLNL����������������NL�VR�SRGODJD�]D�GRORþDQMH�NUDWNRVWLþQLK�YHOLþLQ��VR�
YVL WRNRYL�QH]QDQL��]QDQH�SD�VR�RPUHåQH�QDSHWRVWL�8/�� 8/�� LQ�8/�� 3UYD�PRåQRVW��NL� MH�ELOD�
XSRUDEOMHQD�Y�SURJUDPX�MH��GD�VH�Y�QDSHWRVWQLK�HQDþEDK�VNXSQL�ID]QL�WRNRYL�L]UD]LMR�NRW�YVRWH�
WRNRY� NL�SULSDGDMR�GRORþHQHPX�ID]QHPX�VQRSX�YRGQLNRY��WDNR�NRW�MH�WR�QDSUDYOMHQR�Y�HQDþEL�
������ 'UXJD�PRåQRVW�SD�MH��GD�VH�VNXSQL�WRN�VQRSD�YRGQLNRY�REUDYQDYD�NRW�QRYR�QH]QDQNR��6�
WHP�VH�VLVWHP�HQDþE�SUL�DQDOL]L�WULSROQHJD�NUDWNHJD�VWLND�UD]ãLUL�ãH�]D�WUL�HQDþEH���
9 VLVWHPX� HQDþE� ]D� L]UDþXQ� WULSROQHJD� NUDWNHJD� VWLND� VH� GYH� HQDþEL� SRUDEL� ]D� RSLV� ]DQN� Y�
NDWHULK�VR�JHQHUDWRUML��NL�SUHGVWDYOMDMR�RPUHåQR�QDSHWRVW��3UYD�]DQND�SRYHåH�VQRSH�YRGQLNRY�
ID] /� LQ�/�� GUXJD�SD�VQRSH�YRGQLNRY�/� LQ�/� �HQDþEL���������LQ�����������
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3UHGSRVWDYOMHQR�MH��GD�VR�YVH�GRGDWQH�LPSHGDQFH�=P Y YVHK�WUHK�ID]DK�HQDNH��WRUHM�GD�JUH�]D�
VLPHWULþQL�VLVWHP��0DJQHWQD�SUHWRND�IQ LQ�I�Q�VWD�GHILQLUDQD�]�HQDþER������������
2EVWDMD� SD� ãH� ��Q�����P���� ]DQN�� NL� VR� ]QRWUDM� VQRSD� YRGQLNRY� LQ� LPDMR� NRW� WDNH� VDPR�
QDSHWRVWQH� JHQHUDWRUMH�� NL� QDGRPHãþDMR� LQGXFLUDQH� QDSHWRVWL�� =D� M�WR� ]DQNR� YHOMD� HQDþED�
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9 WRþNL�WULSROQHJD�NUDWNHJD�VWLND�MH�YVRWD�YVHK�WRNRY�HQDND�QLþ��7R�YHOMD�SRVHEHM�]D�YVH�ID]QH�
YRGQLNH LQ� SRVHEHM� ]D� ]DãþLWQR� QHYWUDOQH� YRGQLNH�� ]D� NDWHUH� MH� SUHGSRVWDYOMHQR�� GD� QLVR�
JDOYDQVNR�SRYH]DQL�V�ID]QLPL�YRGQLNL��6OHGQMH�MH�GHILQLUDQR�]�HQDþEDPD�����������LQ������������
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9 VLVWHPX� MH� WDNR� �Q�P��� QDSHWRVWQLK� HQDþE� LQ� GYH� WRNRYQL� HQDþEL�� 9VHK� HQDþE� MH� UDYQR�
WROLNR��NROLNRU�MH�QH]QDQLK�WRNRY���Q�P��R]LURPD�YRGQLNRY���
3UL L]UDþXQX�HQRSROQLK�NUDWNLK�VWLNRY�MH�Y�VLVWHPX�VDPR�HQD�HQDþED�Y�NDWHUR�MH�YNOMXþHQD�WXGL�
RPUHåQD� QDSHWRVW�� 7D� HQDþED� RSLVXMH� ]DQNR�� NL� MR� ODKNR� VHVWDYOMDMR� ]DGQML� YRGQLN� Y� VQRSX�
ID]QLK� YRGQLNRY�� SUYL� YRGQLN� VQRSD� ]DãþLWQR� QHYWUDOQLK� YRGQLNRY�� RPUHåQD� QDSHWRVW� LQ�
GRGDWQD��RPUHåQD��LPSHGDQFD��.UDWHN�VWLN�PHG�YRGQLNL�SUYH�ID]H��/�� LQ�]DãþLWQR�QHYWUDOQLPL�
YRGQLNL RSLVXMH�HQDþED��������������
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(QDþEH� ]DQN� Y� VQRSLK� YRGQLNRY�RVWDQHMR� HQDNH� �HQDþED� ���������� VSUHPHQLMR�SD� VH� WRNRYQH�
HQDþEH��=D� DQDOL]R� WULSROQHJD� NUDWNHJD� VWLND� ]DGRVWXMHWD�GYH� WRNRYQL� HQDþEL�� SUL� HQRSROQHP�
VWLNX SD� VH� SRMDYLMR� WUL�� 3UYD� WRNRYQD� HQDþED� GHILQLUD� NDWHUD� ID]D� MH�Y�NUDWNHP�VWLNX��9VRWD�
YVHK WRNRY�Y� VQRSX�YRGQLNRY�RNYDUMHQH� ID]H� �QD�SULPHU�/�� LQ�Y� VQRSX�]DãþLWQR�QHYWUDOQLK�
YRGQLNRY�PRUD�ELWL�HQDND�QLþ��HQDþED������������
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6QRSL YRGQLNRY�]GUDYLK�ID]��/� LQ�/�� SUL�HQRSROQHP�VWLNX�QLVR�JDOYDQVNR�SRYH]DQL�]�YRGQLNL�
NUDWNRVWLþQHJD�WRNRNURJD��=DWR�VH�SUYL�.LUFKRIIRY�]DNRQ�]DSLãH�SRVHEHM�]D�YVDN�]GUDYL�VQRS�
YRGQLNRY��NDU�MH�SRGDQR�]�HQDþEDPD�����������LQ��������������
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6OHGQML� VLVWHP� MH� VHVWDYOMHQ� L]� WUHK� WRNRYQLK� HQDþE� ����������������������������� LQ���Q�����P�
���� QDSHWRVWQLK��NDU�VNXSDM�]QHVH��Q�P�HQDþE��WRUHM�UDYQR�WROLNR�NRW�MH�QH]QDQLK�WRNRY�����
3RGREQH VLVWHPH�VH� ODKNR�]DSLãH��þH�VR�]DãþLWQR�QHYWUDOQL�YRGQLNL�Y�VWLNX�]�YRGQLNL� ID]H�/�

R]LURPD�ID]H�/�� 3UL�WHP�VH�XVWUH]QR�SULODJRGLMR�LQGHNVL�Y�HQDþEL������������QDSHWRVWQH�HQDþEH�
]DQN�]QRWUDM�VQRSRY�YRGQLNRY��HQDþED����������SD�RVWDQHMR�QHVSUHPHQMHQH��7RNRYQH�HQDþEH�
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VH SULODJRGLMR� WDNR�� GD� MH� YVRWD� WRND� RNYDUMHQH� ID]H� LQ� WRND� Y� ]DãþLWQR� QHYWUDOQLK� YRGQLNLK�
HQDND QLþ��]D�YVDN�VQRS�YRGQLNRY�]GUDYLK�ID]�SD�WXGL�YHOMD�SUYL�.LUFKRIIRY�]DNRQ��
1DGRPHVWQHPX�YH]MX��NL�REUDYQDYD�QRUPDOQR�REUHPHQLWHY�NDEORYRGD��VOLND���������XVWUH]DMR�
QDSHWRVWQH� HQDþEH� ����������������������� 9� WHK� HQDþEDK� QDVWRSDMR� UD]GDOMH� G[\� PHG� SDUL�
YRGQLNRY��NMHU�LPD�SUYL�YRGQLN�LQGHNV�[��GUXJL�YRGQLN�SD�LQGHNV�\��2]QDND�1�GRORþD�ãWHYLOR�
YVHK�YRGQLNRY�Y�NDEORYRGX�������������

1 �Q�P �����������
=D YVDN�VQRS�YRGQLNRY�VWD�QD� WHP�PHVWX��]DUDGL�REVHåQRVWL�HQDþE��GHWDMOQR�GHILQLUDQL�VDPR�
SUYL GYH� HQDþEL�� L]� NDWHULK� MH� UD]YLGHQ� VLVWHP� WYRUEH� QDSHWRVWQLK� HQDþE� ]D� RVWDOH� ]DQNH� Y�
VQRSX�
3UL�L]UDþXQX�WULSROQHJD�NUDWNHJD�VWLND��VH�QDSHWRVWQLP�HQDþEDP�����������������������SULGUXåLWD�
ãH GYH� GRGDWQL� QDSHWRVWQL� HQDþEL� ����������� LQ� ������������� SUL� HQRSROQHP� NUDWNHP� VWLNX� SD�
VDPR� HQD� GRGDWQD� QDSHWRVWQD� HQDþED� �������������� 'RGDWQL� HQDþEL� RSLVXMHWD� QDSHWRVWQR�
UDYQRWHåMH�PHG� VQRSL�YRGQLNRY��NL�SULSDGDMR� UD]OLþQLP�ID]DP��3UL� HQRSROQHP�VWLNX�GRGDWQD�
HQDþED�GRORþD��NDWHUL�VQRS�ID]QLK�YRGQLNRY�MH�Y�VWLNX�V�VQRSRP�]DãþLWQR�QHYWUDOQLK�YRGQLNRY��
5D]GDOMH�G[\�VR�UD]GDOMH�PHG�YRGQLNRPD�[�LQ�\��UD]GDOMH�G
[\�SD�VR�UD]GDOMH�PHG�YRGQLNRPD�[�
LQ ]UFDOQR�VOLNR�YRGQLND�\�SUHNR�IHURPDJQHWQH�SRGODJH��
9 WHK�HQDþEDK�MH�IDNWRU�NI� NL�MH�GRORþHQ�]�HQDþER�������������
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������� 1DSHWRVWQH�HQDþEH�]DQN�]QRWUDM�VQRSD�YRGQLNRY��
�

x 1DSHWRVWQH�HQDþEH�]DQN�Y�VQRSX�YRGQLNRY�ID]H�/�

3UYD�]DQND�Y�VQRSX�YRGQLNRY�ID]H�/� MH�VHVWDYOMHQD�L]�YRGQLNRY���LQ�����
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1D LVWL�QDþLQ�VH�]D�VQRS�YRGQLNRY�ID]H�/� GHILQLUD�ãH�SUHRVWDOLK��Q����]DQN��
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x 1DSHWRVWQH�HQDþEH�]DQN�Y�VQRSX�YRGQLNRY�ID]H�/��
�
3UYD�]DQND�Y�VQRSX�YRGQLNRY�ID]H�/� MH�VHVWDYOMHQD�L]�SDUD�YRGQLNRY�]�R]QDNDPD��Q����LQ�
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x 1DSHWRVWQH�HQDþEH�]DQN�Y�VQRSX�YRGQLNRY�ID]H�/�

3UYD�]DQND�Y�VQRSX�YRGQLNRY�ID]H�/� MH�VHVWDYOMHQD�L]�SDUD�YRGQLNRY�]�R]QDNDPD���Q����LQ�
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x 1DSHWRVWQH�HQDþEH�]DQN�Y�VQRSX�QHYWUDOQR�]DãþLWQLK�YRGQLNRY��
�
.HU MH�Y�NDEORYRGX�P�QHYWUDOQR�]DãþLWQLK�YRGQLNRY��OH�WL�VHVWDYOMDMR��P����]DQN�LQ�V�WHP�WXGL�
WROLNR� QDSHWRVWQLK� HQDþE�� 9� VSORãQHP� SUL� PRþQHMãLK� NDEORYRGLK� QL� QXMQR�� GD� MH� ãWHYLOR�
]DãþLWQR�QHYWUDOQLK�YRGQLNRY�HQDNR�ãWHYLOX�YRGQLNRY�Y�SRVDPH]QHP�VQRSX�ID]QLK�YRGQLNRY��
3UHGSLVL� ]DKWHYDMR�� GD� MH� VNXSQL� SUHVHN� ]DãþLWQLK� YRGQLNRY� YVDM� SRORYLFD� VNXSQHJD� SUHVHND�
YVHK YRGQLNRY��NL�SULSDGDMR� VQRSX� ID]QLK�YRGQLNRY��3RJRM�SUL� WHP� MH��GD� VR�YVL�YRGQLNL� � L]�
HQDNHJD�SUHYRGQLND�LQ�GD�MH�VNXSQL�SUHVHN�ID]QLK�EDNUHQLK�YRGQLNRY�YHþML�DOL�HQDN����PP��
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9 REUDYQDYDQHP� VQRSX� ��Q����WL� LQ� ��Q����WL� � YRGQLN� VHVWDYOMDWD� SUYR� ]DQNR� V� SULSDGDMRþR�
QDSHWRVWQR�HQDþER��
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'UXJD� ]DQND� Y� ]DãþLWQHP� VQRSX� YRGQLNRY� ]DREVHJD� SDU� YRGQLNRY� ]� R]QDNDPD� ��Q���� LQ�
��Q���� 1DSHWRVWQD�HQDþED�]D�WR�]DQNR�VH�]DSLãH�WDNROH��
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x 'RGDWQL QDSHWRVWQL�HQDþEL�SUL�L]UDþXQX�WULSROQHJD�NUDWNHJD�VWLND�
�
0HG VRVHGQMLPD� VQRSRPD� ID]QLK� YRGQLNRY� VR� SULNOMXþHQL� QDSHWRVWQL� JHQHUDWRUML�� NL� VNR]L�
NDEORYRG� SRåHQHMR� NUDWNRVWLþQH� WRNRYH�� 6NODGQR� V� WHRULMR� YH]LM� VH� SUL� WHP� ODKNR� SROMXEQR�
L]EHUH YUVWQL� UHG� ID]� LQ� YRGQLNRY� ]QRWUDM� GRORþHQHJD� VQRSD�� 1D� WHP�PHVWX� VR� ELOH� L]EUDQH�
]DQNH PHG�ID]DPL�/� LQ�/� WHU�PHG�/� LQ�/�� 9�HQDþER�VR�ELOL�YNOMXþHQL�]DGQML�YRGQLN�VQRSD�
SUYH ID]H�LQ�SUYL�YRGQLN�VQRSD�GUXJH�ID]H��7R�VR�YRGQLNL�]�LQGHNVL�Q��Q�����Q�LQ��Q�����
�
(QDþED� ������������ RSLVXMH� QDSHWRVWQR� UDYQRWHåMH� Y� GRGDWQL� ]DQNL� /��/�� NDWHUR� VHVWDYOMDMR�
JHQHUDWRUML�RPUHåQH�QDSHWRVWL��GRGDWQD�LPSHGDQFD�LQ�YRGQLND�Q�WHU�Q�����
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1DSHWRVWQD� HQDþED� ������������� QD� SRGREHQ� QDþLQ� RSLVXMH� UD]PHUH� Y� GRGDWQL� ]DQNL�/��/�� Y�
NDWHUR�VWD�YNOMXþHQD�YRGQLND�]�R]QDNDPD��Q�LQ��Q������
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3UL HQRSROQHP�NUDWNHP�VWLNX�VH�QDPHVWR�SUHMãQMLK�GYHK�HQDþE�XSRãWHYD�VDPR�HQR�HQDþER��NL�
GHILQLUD�VWLN�VQRSD�ID]QLK�YRGQLNRY�V�VQRSRP�]DãþLWQR�QHYWUDOQLK�YRGQLNRY��1D�WHP�PHVWX�MH�
QDYHGHQD�HQDþED���������������NL�SRYH]XMH�YRGQLNH�ID]H�/� ] ]DãþLWQR�QHYWUDOQLPL�YRGQLNL���
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���� 5HãHYDQMH�VLVWHPD�HQDþE�LQ�XSRUDED�UH]XOWDWRY��

=D VLVWHPDWLþQR� DQDOL]R� QDGRPHVWQHJD� YH]MD� VH� RSLVDQH� HQDþEH� ]DSLãH� Y� PDWULþQR� REOLNR��
6LVWHP HQDþE�VHVWDYOMDMR�WUL�PDWULNH��

x PDWULND� >8@� NL� YVHEXMH� RPUHåQH� QDSHWRVWL� R]LURPD� WRNRYH� WRNRYQLK� JHQHUDWRUMHY�
�EUHPHQVNH�WRNRYH���

x LPSHGDQþQR�PDWULNR�>=@ LQ
x WRNRYQR PDWULNR�>,@ Y NDWHUL�QDVWRSDMR�QH]QDQL�WRNRYL��,L� SRVDPH]QLK�YRGQLNRY���
�

0HG WHPL�WUHPL�PDWULNDPL�YHOMD�VSORãQD�UHODFLMD��NL�MR�SUHGVWDYOMD�HQDþED����������
�

>8@ >=@>,@ ��������
�
9 PDWULNL�>8@ LQ�LPSHGDQþQL�PDWULNL�>=@ VR ]QDQL�HOHPHQWL���WRNRYQD�PDWULND�>,@ SD�YVHEXMH�
QH]QDQNH��=D�UD]UHãLWHY�VLVWHPD�HQDþE�VH�QDMSUHM�GRORþL�LQYHU]QR�LPSHGDQþQR�PDWULNR��>=@�����
NDWHUR�VH��VNODGQR�]�HQDþER����������XSRUDEL�SUL�L]UDþXQX�WRNRYQH�PDWULNH��

�
>,@ >=@��>8@ ��������

�
7DNL� VLVWHPL� HQDþE� VH� Y� SUDNVL� UHãXMHMR� QXPHULþQR� V� SRPRþMR� UDþXQDOQLND� LQ� XVWUH]QHJD�
SURJUDPD� 9�RNYLUX�WH�QDORJH�MH�ELOD�Y�SURJUDPX�XSRUDEOMHQD�GLUHNWQD�*DXVVRYD�HOLPLQDFLMVND�
PHWRGD�� 5HãLWHY� VLVWHPD� HQDþE� VR� WRNRYL� Y� SRVDPH]QLK� YRGQLNLK�� NL� SUL� GLPHQ]LRQLUDQMX�
NDEORYRGD�ODKNR�VOXåLMR��

¾ ]D GRORþLWHY�NRUHNFLMVNHJD�IDNWRUMD�NQ� NL�RYUHGQRWL�YSOLY�QHHQDNRPHUQH�SRUD]GHOLWYH�
WRNRY Y�YRGQLNLK�QD�]GUåQL�WRN�NDEORYRGD��

¾ ]D GRORþLWHY�NUDWNRVWLþQLK�WRNRY�LQ�
¾ ]D GRORþLWHY�LPSHGDQF�NDEORYRGD��

�

����� 'RORþLWHY�NRUHNFLMVNHJD�IDNWRUMD�NQ
9 SUHGSLVLK� R]LURPD� VWDQGDUGLK� MH� ]D� GRORþHQ� WLS�YRGQLND� LQ� HOHNWURLQãWDODFLMH�SRGDQ� WUDMQR�
GRYROMHQL� WRN��NL�YHOMD� VDPR�Y�SULPHUX��þH� MH�NDEORYRG�VHVWDYOMHQ�VDPR� L]�HQHJD� WRNRNURJD��
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,VWL�SUHGSLVL�GRORþDMR�WXGL�NRUHNFLMVNH�IDNWRUMH��NL�XSRãWHYDMR�GRGDWQR�VHJUHYDQMH�YRGQLND�RG�
VRVHGQMLK� WRNRNURJRY��NL� VR� ODKNR�VHVWDYQL�GHO�NDEORYRGD�DOL�SD�SULSDGDMR�QHNHPX�GUXJHPX�
NDEORYRGX��3UL�WHP�MH�SUHGSRVWDYOMHQR��GD�VR�YVL�WRNRNURJL�REUHPHQMHQL�]�]GUåQLP�WRNRP��7R�
SRPHQL�� GD� SUL� XSRUDEL� HQRWQHJD� SUHUH]D� IDNWRUML� YHOMDMR� VDPR�� þH� VR� YRGQLNL� WRNRYQR�
HQDNRPHUQR� REUHPHQMHQL�� 1DMEROM� SRJRVWR� MH� SRGDQ� ãH� NRUHNFLMVNL� IDNWRU�� NL� ]DMDPH� YSOLY�
WHPSHUDWXUH� RNROLFH�� =GUåQL� WRN� NDEORYRGD� VH� GRORþL� ]� ]PQRåNRP� WUDMQR� GRYROMHQHJD� WRND��
ãWHYLOD�SDUDOHOQLK�WRNRNURJRY�LQ�SUHM�RPHQMHQLK�NRUHNFLMVNLK�IDNWRUMHY��3UREOHP�SUL�YVHP�WHP�
SD MH��GD�VH�Y�SUDNVL�YRGQLNL�SRODJDMR�QD�UDYQH�NDEHOVNH�SROLFH��NL�VHYHGD�QH�RPRJRþDMR�QHNH�
JHRPHWULMVNH�VLPHWULMH��=DWR�VR�WRNRYL�Y�NDEORYRGX�UD]SRUHMHQL�EROM�DOL�PDQM�QHHQDNRPHUQR��
'RORþHQR�HQDNRPHUQRVW�SRUD]GHOLWYH�WRNRY�MH�VLFHU�PRåQR�GRVHþL�V�WUDQVSRQLUDQMHP��YHQGDU�
MH WD�SRVWRSHN�SUL�PDQMãLK�UD]GDOMDK�WHåMH�L]YHVWL��SROHJ�WHJD�SD�]DKWHYD�WDNH�L]YDMDOFH�GHO��NL�
VH QD� WH�SRVWRSNH�]DQHVOMLYR�VSR]QDMR��=DUDGL�HQRVWDYQRVWL�SRODJDQMD�LQ�PDQMãLK�VWURãNRY�]D�
NDEHOVNH�SROLFH��VR�Y�SUDNVL�YRGQLNL�NDEORYRGD�SRORåHQL�HGHQ�SROHJ�GUXJHJD��EUH]�PHGVHERMQH�
]UDþQH�UD]GDOMH��2SDåD�VH��GD�VR�GHOMHQL�NDEORYRGL�QDMYHþNUDW�L]YHGHQL�WDNR��GD�VR�YRGQLNL�LVWH�
ID]H� SRORåHQL� Y� VNXSQH� VQRSH� �VOLND� �������� 3UL� WDNLK� UD]YUVWLWYDK� SD� MH� UD]SRUHGLWHY� WRNRY�
QDMVODEãD�� � 9� NROLNRU� WDN� NDEORYRG� QL� SUHGLPHQ]LRQLUDQ�� LPDMR� XSRUDEQLNL� SUREOHPH� ]DUDGL�
SUHNRPHUQHJD� VHJUHYDQMD� GRORþHQLK� YRGQLNRY�� 7D� SUREOHP� VNXãDMR� QHXVSHãQR� UHãLWL� ]�
]DWHJRYDQMHP�VSRMHY�QD�]DþHWNX�LQ�NRQFX�NDEORYRGD��1DPUHþ�SUL�NUDMãLK�UD]GDOMDK�YRGQLNRY��
R]LURPD� SUL� PDMKQLK� LPSHGDQFDK� YRGQLNRY�� VH� ODKNR� ]DUDGL� UD]OLþQLK� YUHGQRVWL� SUHKRGQLK�
XSRUQRVWL�JDOYDQVNLK�VSRMHY��WXGL�SRUDMD�QHHQDNRPHUQD�UD]SRUHGLWHY�WRNRY��
=DWR� MH� SUL� WDNLK� NDEORYRGLK� åH� Y� ID]L� QDþUWRYDQMD� VPLVHOQR� UDþXQVNR� GRORþLWL� SRUD]GHOLWHY�
WRNRY Y� QRUPDOQLK� LQ� NUDWNRVWLþQLK� UD]PHUDK�� ,]� SRUD]GHOLWYH� WRNRY� VH� GRORþL� WRN� QDMEROM�
REUHPHQMHQHJD� YRGQLND�� 1D� SRGODJL� WHJD� SRGDWND� LQ� VNXSQHJD� WRND� NDEORYRGD�� VH� ODKNR�
GRORþL� GRGDWQL� NRUHNFLMVNL� IDNWRU� NQ� =� XSRãWHYDQMHP� WHJD� IDNWRUMD� VLJXUQR� QH� ER� SULãOR� GR�
WHUPLþQH�SUHREUHPHQLWYH�QDMEROM�REUHPHQMHQHJD�YRGQLND���
2PHQMHQL�NRUHNFLMVNL�IDNWRU�NQ VH�ODKNR�QDMEROM�HQRVWDYQR�GRORþL�]�HQDþER������������NMHU�MH�,R
SUHGSRVWDYOMHQL�WRN�EUHPHQD��Q�ãWHYLOR�SDUDOHOQR�YH]DQLK�WRNRNURJRY��,PD[�SD�YUHGQRVW�WRND�Y�
QDMEROM�REUHPHQMHQHP�YRGQLNX�NDEORYRGD��
�

PD[,Q
,N R

Q  ����������
�
= XSRUDER� WHJD� NRUHNFLMVNHJD� IDNWRUMD� MH� WRN� Y� QDMEROM� REUHPHQMHQHP� YRGQLNX� HQDN� � WRNX�
�,R�Q��� NL� EL� VLFHU� WHNHO� SR� HQDNRPHUQR� REUHPHQMHQLK� YRGQLNLK�� =DUDGL� QHHQDNRPHUQH�
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UD]SRUHGLWYH� WRNRY�ERGR�RVWDOL� YRGQLNL�REUHPHQMHQL� ]�PDQMãLPL� WRNRYL�� ]DWR� VH� WXGL�QDMEROM�
REUHPHQMHQL�YRGQLN�NDEORYRGD�QH�ER�WROLNR�VHJUHO��NRW�EL�VH�SUL�HQDNRPHUQL�REUHPHQLWYL�YVHK�
YRGQLNRY� ]� ]GUåQLP� WRNRP��3UL� HQDNRPHUQL�SRUD]GHOLWYL� WRNRY�EL� VH�YRGQLN�� NL� MH� WHUPLþQR�
QDMEROM�REUHPHQMHQ��VHJUHO�QD�ãH�GRSXVWQR�WHPSHUDWXUR��NL�SUL�NDEOLK�V�39&�L]RODFLMR�RELþDMQR�
]QDãD� ��q&�� 7R� SRPHQL�� GD� XSRUDED� NRUHNFLMVNHJD� IDNWRUMD� NQ ]DJRWDYOMD�� GD� QDMEROM�
REUHPHQMHQ�YRGQLN�NDEORYRGD�WHUPLþQR�QH�ER�SUHREUHPHQMHQ��=D�QDWDQþQHMãL�L]UDþXQ�IDNWRUMD�
NQ EL�ELOR�SRWUHEQR� L]YHVWL� ãH� L]UDþXQH� WRSORWQLK�SROM��7D�SROMD� VH� ODKNR�GRORþL�QXPHULþQR�]�
XSRUDER� PHWRGH� NRQþQLK� HOHPHQWRY�� NDU� ODKNR� SULYHGH� GR� ]DSOHWHQHJD� LQ� GROJRWUDMQHJD�
SRVWRSND�� VDM� MH� WUHED� XSRãWHYDWL� WXGL� QDUDYQR� NRQYHNFLMR� ]UDND� RNROL� VHJUHWLK� NDEORY��
,]UDþXQDYDQMH�WRSORWQLK�SROM��NMHU�VH�GHMDQVNR�PRGHOLUD�WXGL�NRQYHNFLMD�]UDND��]DKWHYD�SUHFHM�
þDVD�LQ�]QDQMD�SUL�QXPHULþQHP�UHãHYDQMX�1DYLHU�6WRNHVRYH�GLIHUHQFLDOQH�HQDþEH��]DWR�MH�PDQM�
SULPHUQD�PHWRGD�]D�GLPHQ]LRQLUDQMH�RELþDMQLK�NDEORYRGRY��
�
������ .UDWNRVWLþQH�LPSHGDQFH�NDEORYRGD
2EUDYQDYDQL� GHOMHQL� NDEORYRGL� VR� Y� VSORãQHP� VHULMVNR� YH]DQL� ]� RVWDOLPL� NDEORYRGL�� NL�
QDSDMDMR�QHNH�NRQþQH�SRUDEQLNH�R]LURPD�RVWDOH�VWLNDOQH�EORNH��1D�NRQFX�YVDNHJD�NDEORYRGD�
MH SRWUHEQR�GRORþLWL�QDMPDQMãL� LQ�QDMYHþML�NUDWNRVWLþQL�WRN��LQ�VLFHU�]�QDPHQRP�]DJRWDYOMDQMD�
]DGRVWQH�]DãþLWH�SUHG�SRVUHGQLP�GRWLNRP�R]LURPD�]DGRYROMLYH�PHKDQVNH�]GUåQRVWL�HOHPHQWRY�
QD HOHNWURGLQDPLþQH�VLOH��
�

6OLND����������1DþHOQD�EORN�VKHPD�]QDþLOQHJD�SULPHUD�QL]NRQDSHWRVWQHJD�UD]GHOLOQHJD�
� VLVWHPD��

�
1D VOLNL� �������� MH� SULND]DQ� QHN� WLSLþQL� L]VHN� L]� QL]NRQDSHWRVWQHJD� UD]GHOLOQHJD� VLVWHPD��=D�
L]UDþXQ NUDWNLK�VWLNRY�QD�NDEORYRGLK�MH�SRWUHEQR�SR]QDWL��
�

¾ LPSHGDQFR VUHGQMHQDSHWRVWQHJD�R]LURPD�YLVRNRQDSHWRVWQHJD�RPUHåMD��
¾ LPSHGDQFH PRþQRVWQLK�WUDQVIRUPDWRUMHY��

91�LQ�61�RPUHåMH�
GHOMHQL�NDEORYRG NDEORYRGL�]D�UD]YRG�PRþL�GR�SRUDEQLNRY�
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¾ LPSHGDQFH�NDEORYRGRY�LQ�
¾ LPSHGDQFH� PRþQHMãLK� URWDFLMVNLK� HOHNWULþQLK� VWURMHY�� NL� ODKNR� ]QDWQR� SULVSHYDMR� N�

L]QRVX�NUDWNRVWLþQLK�WRNRY��
�
2NYLUQH YUHGQRVWL� LPSHGDQF� NDEORYRGRY�� NL� VR� L]YHGHQL� ]� HQLP� WRNRNURJRP�� VH� QDKDMDMR� Y�
UD]QLK�NDWDORJLK�SURL]YDMDOFHY�NDEORY�R]LURPD�Y�SULURþQLNLK�� ,PSHGDQF�GHOMHQLK�NDEORYRGRY�
SD Y� SULURþQLNLK� QL�� VDM� VR� LPSHGDQFH� SUHFHM� RGYLVQH� RG� JHRPHWULMH� SRODJDQMD� SRVDPH]QLK�
YRGQLNRY�� NRW� WXGL� RG�PDWHULDOD� QRVLOFHY� NDEORY�� =DWR� MH�� ]D� SUDYLOHQ� L]UDþXQ� NUDWNRVWLþQLK�
WRNRY Y� RVWDOLK� NDEORYRGLK�� SRWUHEQR� þLP� EROM� WRþQR� GRORþLWL� WXGL� LPSHGDQFH� GHOMHQLK�
NDEORYRGRY��7H�LPSHGDQFH�VH�ODKNR�GRORþL�åH�Y�VNORSX�L]UDþXQDYDQMD�NUDWNRVWLþQLK�WRNRY���
.UDWNRVWLþQL� WRN� HQRSROQHJD� NUDWNHJD� VWLND� VH� SR�PHWRGL� VLPHWULþQLK� NRPSRQHQW� L]UDþXQD� ]�
HQDþER������������NMHU�QL�XSRãWHYDQHJD�]QLåDQMD�QDSHWRVWL�RPUHåMD�� �9�WHM�HQDþEL�VR�GLUHNWQD��
LQYHU]QD�LQ�QLþQD�LPSHGDQFD��NDWHULK�YVRWD�VH�ODKNR�]GUXåL�Y�QHNR�QDGRPHVWQR�LPSHGDQFR�=QV�

� � ¦¦  �� 
QV

QI

LG

QI
N =

8
===

8, ��
�

� ����������
�

�==== LGQV �� ����������
�

,PSHGDQFR� =QV� GHOMHQHJD� NDEORYRGD� VH� ODKNR� GRORþL� ]� HQDþER� ����������� Y� NROLNRU� VH� Y�
QDGRPHVWQHP� YH]MX�� NL� MH� QD� VOLNL� ��������� ]D� LPSHGDQFR� =P L]EHUH� YUHGQRVW� ��� ]D� ID]QR�
QDSHWRVW� SD� SROMXEQR� YUHGQRVW� 8QI� 1DWR� VH� SR� åH� RSLVDQLK� QDþLQLK� L]UDþXQD� ãH� WRNRYH� Y�
YRGQLNLK��QD�SRGODJL�WHK�SD�ãH�VNXSQL�NUDWNRVWLþQL�WRN�RNYDUMHQH�ID]H�,/�

/

QI
QV ,

8= � ����������
�
,] LPSHGDQFH�=QV� VH� VLFHU� QH� YLGL� UD]GHOLWHY� QD� GLUHNWQR�� LQYHU]QR� LQ� QLþQR� LPSHGDQFR�� 7D�
GHOLWHY�WXGL�QL�SRWUHEQD��VDM�VH�SUL�L]UDþXQX�NUDWNRVWLþQLK�WRNRY�Y�LPHQRYDOHF�HQDþEH������������
YVWDYL�VHãWHYHN�YVHK�GLUHNWQLK��LQYH]QLK�LQ�QLþQLK�LPSHGDQF�SRVDPH]QLK�HOHPHQWRY�RPUHåMD��
0HG� SRVWRSNRP� L]UDþXQDYDQMD� WRNRY� WULSROQHJD� NUDWNHJD� VWLND�� QD� NRQFX� GHOMHQHJD�
NDEORYRGD��VH�ODKNR�GRORþL�WXGL�XVWUH]QH�LPSHGDQFH��NL�VH�ODKNR�XSRUDELMR�]D�L]UDþXQ�WULSROQLK�
NUDWNLK VWLNRY� QHNMH� GUXJMH� Y� QL]NRQDSHWRVWQHP� RPUHåMX�� =DUDGL� QHVLPHWULþQHJD� SRODJDQMD�
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YRGQLNRY��VR�YUHGQRVWL�NUDWNRVWLþQLK�WRNRY�SRVDPH]QLK�ID]�Y�VSORãQHP�UD]OLþQH��7R�SRPHQL��
GD VR�UD]OLþQH�WXGL�VNXSQH�LPSHGDQFH�SRVDPH]QLK�VQRSRY�YRGQLNRY��2PHQMHQH�LPSHGDQFH�VH�
ODKNR�GRORþL�L]�NYRFLHQWD�SDGFD�QDSHWRVWL�X/ QD�SROMXEQHP�YRGQLNX��NL�SULSDGD�GRORþHQL�ID]L�
LQ VNXSQHJD�WRND�,/ VQRSD�YRGQLNRY�LVWH�ID]H��HQDþED�����������
�

/

/
/ ,

X=  ����������
�
9 VSORãQHP�SDGHF�QDSHWRVWL�X/� QD�VQRSX�YRGQLNRY�SRVDPH]QH�ID]H��QL�]QDQ��,]UDþXQD�VH�JD�
WDNR��GD�VH�Y�WHP�VQRSX�GRORþL�QDSHWRVWQR�HQDþER�SROMXEQH�]DQNH��NL�MH�VHVWDYOMHQD�L]�YRGQLND�
] LQGHNVRP�[� LQ� YRGQLNRP�]� LQGHNVRP�\� �VOLND� ����������1D� VOLNL� ���������� VR�QDULVDQH� WXGL�
]UFDOQH�VOLNH�YRGQLNRY�SUHNR�SRYUãLQH�IHURPDJQHQWH�NDEHOVNH�SROLFH���
�

6OLND����������3ULND]�YRGQLNRY�NDEORYRGD�LQ�QMLKRYLK�]UFDOQLK�VOLN��
�
=D ]DQNR�[�\��NL�MH�]QRWUDM�VQRSD�YRGQLNRY�YHOMD�QDSHWRVWQD�HQDþED������������
�

� )��� [\F\R\[R[ M=,=, Z ����������
�
0DJQHWQL� SUHWRN�)F� [\� VNR]L� ]DQNR�� NL� MR� VHVWDYOMDWD� YRGQLND� [� LQ� \�� MH� GHILQLUDQ� ]� HQDþER�
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�

¸̧
¸
¹
·

¨̈
¨
©
§

�� ) ¦
z
 \\Y

[\\[
\

[[Y

\[[\
[

1

\[L
L \LL\

[LL[
L[\F GU

GG,GU
GG,GG

GG,O












�




 OQOQOQ
�

��S
P ��������D��

�

YRGQLNL�NDEORYRGD
]UFDOQH�VOLNH�YRGQLNRY�NDEORYRGD�

� � [ \ 1

�
 [
 \
 1


G�[

�


)H�SROLFD

)F�[\



����

9 HQDþEL� ��������D��VR�G[\� UD]GDOMH�PHG�YRGQLNL�]� LQGHNVL�[� LQ�\�� ,QGHNVD�[
� LQ�\
�R]QDþXMHWD�
]UFDOQL� VOLNL�YRGQLNRY�]� LQGHNVRPD�[� LQ�\��9�NROLNRU�QL�SRWUHEH�SR�]UFDOMHQMX�� VH� UD]GDOMH�]�
LQGHNVL�[
�LQ�\
��L]SXVWL��R]LURPD�VH�MLP�SULSLãH�YUHGQRVW����HQDþED��������E���
�
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�
3UYL þOHQ� Y� WHK� GYHK� HQDþEDK� SUHGVWDYOMD� GRSULQRVH� PDJQHWQLK� SUHWRNRY� ]DUDGL� WRNRY� Y�
YRGQLNLK NDEORYRGD��NL�QH�VHVWDYOMDMR�]DQNH�[�\��'RSULQRVD�IOXNVRY�WRNRY�]�LQGHNVRPD�[�LQ�\��
NL VHVWDYOMDWD�]DQNR��VWD�]DWR�Y�WHM�YVRWL�L]SXãþHQD��VDM�EL�Y�QDVSURWQHP�SULãOR�GR�VLQJXODUQRVWL�
� G[[ G\\ ��� 7D� GYD� �PDQMNDMRþD�� þOHQD� VWD� QDGRPHãþHQD� ]� GUXJLP� LQ� WUHWMLP� VXPDQGRP��
XþLQHN�PDJQHWQHJD�SROMD�]QRWUDM�YRGQLNRY�[�LQ�\�SD�MH�åH�XSRãWHYDQ�Y�QRWUDQMLK�LPSHGDQFDK�
=R[�LQ�=R\�
= YVWDYLWYLMR�HQDþEH���������D��Y�HQDþER������������VH�GREL�HQDþER���������D����
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/RJDULWPH� V� NYRFLHQWL� UD]GDOM� VH� UD]VWDYL� QD� XVWUH]QH� YVRWH� ORJDULWPRY�� NDU� MH� UD]YLGQR� L]�
HQDþEH���������E���2G�WX�QDSUHM�SD�IL]LNDOQD�VOLND��NL�VH�QDVODQMD�QD�GHMDQVNH�PDJQHWQH�SUHWRNH�
VNR]L QHNH� ]DNOMXþHQH� ]DQNH�� SUHKDMD� Y� GUXJDþQR�� EROM� PDWHPDWLþQR� REGHODYR� SUREOHPD��
/RJDULWPL� QH� YVHEXMHMR� YHþ� EUH]GLPHQ]LMVNLK� NYRFLHQWRY� UD]GDOM�� DPSDN� SUHGVWDYOMDMR� QHND�
ãWHYLOD��NL�]�UHDOQLPL�SUHWRNL�QLPDMR�QREHQH�GLUHNWQH�]YH]H��
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QDSHWRVWL�QD�SRVDPH]QLK�PHGVHERMQLK�LPSHGDQFDK�=L[� =L\� =[\�LQ�=\[�

¦¦¦¦
    

   1

M
M\M

1

M
M\

1

M
M[M

1

M
M[ =,X=,X

����

��������F�
�

6OLND����������1DGRPHVWQR�YH]MH��NL�XVWUH]D�QDSHWRVWQL�HQDþEL���������E��
�
6 WR� SRWH]R� VR� åH� GHILQLUDQH� LPSHGDQFH�� NL� QDVWRSDMR� PHG� SRVDPH]QLPL� YRGQLNL�� 3DGHF�
QDSHWRVWL�QD�YRGQLNX�]�LQGHNVRP�[��GHILQLUD�OHYD�VWUDQ�HQDþEH���������E���SDGFX�QD�YRGQLNX�]�
LQGHNVRP�\�SD�XVWUH]D�GHVQD�VWUDQ�LVWH�HQDþEH���
1D SRGODJL� WHJD� VH� ODKNR� SDGHF� QD� SROMXEQHP�P�WHP� YRGQLNX� NDEORYRGD� ]DSLãH� ]� HQDþER�
��������D���NL�YHOMD�WXGL�SUL�SRODJDQMX�YRGQLNRY�QD�IHURPDJQHWQH�NDEHOVNH�SROLFH���

]DQND�[�\�
,[

,\

=R[

=R\

¦XM[

,L =RL

=L\

=L[

=[\

X[

X\

XL

¦XM\

¦XML



����

¦¦
¦

  

z
 

� � 

 �� 
1

M
MPPRP

1

L
LPLPRP

1

PL
L PLLP

L
PPY

PPRPP

X=,=,=,
GG,OMGU,OM=,X

��

�

�� �
�

�
� 



OQOQ S
PZS

PZ
��������D��

9 NROLNRU�SROLFH�QLVR�IHURPDJQHWQH��VH�SDGHF�QDSHWRVWL�QD�SROMXEQHP�P�WHP�YRGQLNX�L]UDþXQD�
SR HQDþEL���������E���
�

¦¦
¦

  

z
 

� � 

 �� 
1

M
MPPRP

1

L
LPLPRP

1

PL
L LP

L
Y

PPRPP

X=,=,=,
G,OMU,OM=,X

��

�

�� �
�

�
� OQOQ S

PZS
PZ

��������E��

�
,] HQDþE� ��������D��R]LURPD� ��������E�� VH� åH� ODKNR�GRORþL�PHGVHERMQH� LPSHGDQFH�=[\� NDU� MH�
]DREVHåHQR�]�HQDþER���������F���

�

°°¯
°°®


 
z

 
\[GU

OM

\[GG
OM

=
[[Y

[\\[
[\

�OQ

�OQ







�
�

�
�

�

�

S
PZ
S
PZ

��������F�

3UL WHP� MH� SUHGSRVWDYOMHQR�� GD� VR� YVL� YRGQLNL� NDEORYRGD� ]� HQDNLPL�SROPHUL� UY LQ� ]� HQDNLPL�
SUHYRGQRVWPL��9� SULPHUX�� GD� EL� ELOL� YRGQLNL� ]� UD]OLþQLPL� SROPHUL�� EL� ELOR� WUHED� Y� SUHMãQMLK�
HQDþEDK� YVDNHPX�SROPHUX� UY SULSLVDWL� ãH� LQGHNV�YRGQLND�� WR�SD�XSRãWHYDWL� WXGL�SUL� L]UDþXQX�
QRWUDQMLK�LPSHGDQF�YRGQLNRY��
,]UDþXQ� LPSHGDQF� SRVDPH]QLK� ID]� VH�� SUL� WULSROQHP� NUDWNHP� VWLNX�� QDSUDYL� SR� SUHGKRGQHP�
L]UDþXQX� WRNRY� Y� YVHK� YRGQLNLK� NDEORYRGD�� 1DMSUHM� VH� Y� YVDNHP� ID]QHP� VQRSX� YRGQLNRY�
L]EHUH�SROMXEHQ�YRGQLN��QD�NDWHUHP�VH� L]UDþXQD�SDGHF�QDSHWRVWL�X/� 7D�SDGHF� MH�HQDN�]D�YVH�
YRGQLNH Y� VQRSX�� VDM� VR� QD� REHK� VWUDQHK� YH]DQL� Y]SRUHGQR��1DWR� VH� V� VHãWHYDQMHP� WRNRY�Y�
YVHK YRGQLNLK��NL�VR�Y�WHP�VQRSX��GRORþL�ID]QL�WRN�,/� =�HQDþER�����������VH�QDWR�L]UDþXQD�ãH�
ID]QR�LPSHGDQFR�=/� 1D�WD�QDþLQ�VH�GREL�WUL�ID]QH�LPSHGDQFH��=/�� =/��LQ�=/����NL�VL�Y�VSORãQHP�
QLVR HQDNH�� 7H� LPSHGDQFH� ODKNR� VOXåLMR� ]D� L]UDþXQH� WULSROQLK� NUDWNRVWLþQLK� WRNRY� QDGDOMQLK�
WRNRNURJRY� NL�VH�QDSDMDMR�SUHNR�REUDYQDYDQHJD�GHOMHQHJD�NDEORYRGD��
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1D SRGODJL� RSLVDQH� WHRULMH� LQ� SRVWRSND� WYRUEH� HQDþE�� VR� ELOL� L]YHGHQL� L]UDþXQL� SRUD]GHOLWYH�
WRNRY� LPSHGDQF�LQ�NUDWNRVWLþQLK�UD]PHU��LQ�VLFHU�QD�SULPHUX����P�GROJHJD�QL]NRQDSHWRVWQHJD�
NDEHORYRGD��NL� SRYH]XMH�PRþQRVWQL� WUDQVIRUPDWRU� LQ�QL]NRQDSHWRVWQL� UD]GHOLOQL� VWLNDOQL�EORN�
�VOLND ���������
7UDQVIRUPDWRU� LPD� QD]LYQR� PRþ� 6Q ����� N9$�� NUDWNRVWLþQR� QDSHWRVW� XN ����� ��� QD]LYQH�
L]JXEH�Y�EDNUX�3FX ������:��SUHVWDYR���������N9�������N9�LQ�MH�Y�YH]DYL�'\Q���
=GUåQL�WRN�NDEORYRGD�PRUD�ELWL�YHþML�DOL�HQDN�QD]LYQHPX�WRNX�WUDQVIRUPDWRUMD��NL�MH�GRORþHQ�]�
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,]EUDQL� VR� WULMH� SDUDOHOQL� WRNRNURJL� �Q ���� NL� QDM� EL� SRWHNDOL� SR� åHOH]QL� NDEHOVNL� SROLFL��
1DMYHþMD� R]LURPD� QDMQHXJRGQHMãD� SUHGYLGHQD� WHPSHUDWXUD� RNROLFH� ]QDãD� ���&�� .RUHNFLMVNL�
IDNWRU� NW� NL� ]DMDPH� YSOLY� WHPSHUDWXUH� RNROLFH� LPD� Y� WHP� SULPHUX� YUHGQRVW� ��� .RUHNFLMVNL�
IDNWRU�NY� ]D WUL�Y]SRUHGQR�SRORåHQH�WRNRNURJH��]QDãD�>�@�

¾ NY ������þH�VR�YRGQLNL�SRVDPH]QLK�WRNRNURJRY�UD]YUãþHQL�Y�WULNRW��
¾ NY �������þH�VR�YRGQLNL�SRVDPH]QLK�WRNRNURJRY�SRORåHQL�Y�YRGRUDYQR�]DSRUHGMH��

�
=GUåQL� WRN� FHORWQHJD� NDEORYRGD� MH� SUL� HQDNRPHUQR� UD]SRUHMHQLK� WRNRYLK� GRORþHQ� ]� HQDþER�
���������9� WHM� HQDþEL�QDVWRSDMR� WUDMQR�GRYROMHQL� WRN� ,W� NRUHNFLMVND� IDNWRUMD� �NW� NY� LQ� ãWHYLOR�
Y]SRUHGQR� SULNOMXþHQLK� WRNRNURJRY� �Q�� 7UDMQR� GRYROMHQL� WRN� MH� ]GUåQL� WRN� YRGQLND� Y�
NDEORYRGX�� NL� MH� VHVWDYOMHQ� VDPR� L]� HQHJD� WRNRNURJD� LQ� SUL� WRþQR� GRORþHQLK� UHIHUHQþQLK�
SRJRMLK� NRW� VR� QD� SULPHU� WHPSHUDWXUD� RNROLFH�� QDþLQ� SRODJDQMD� R]LURPD� YUVWD� QDSHOMDYH� LQ�
ID]QL�VLVWHP��9UHGQRVWL�WUDMQR�GRYROMHQLK�WRNRY�LQ�NRUHNFLMVNLK�IDNWRUMHY�VR�SRGDQH�Y�WDEHODK�
VWDQGDUGRY� LQ� SURL]YDMDOFHY� NDEORY�� ýH� VH� SROHJ� YRGQLNRY� WRNRNURJD� QD� NDEHOVNL� SROLFL�
QDKDMDMR�ãH�REUHPHQMHQL�YRGQLNL�GUXJLK�WRNRNURJRY��NL�QDSDMDMR�LVWL�DOL�SD�QHN�GUXJ�SRUDEQLN��
OH WL� ]DUDGL� QHSRVUHGQH� EOLåLQH� GRGDWQR� VHJUHYDMR� REUDYQDYDQL� WRNRNURJ�� ]DWR� MH� SRWUHEQR�
]GUåQL�WRN�YRGQLND�Y�WHP�WRNRNURJX�]PDQMãDWL�V�NRUHNFLMVNLP�IDNWRUMHP�NY�
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=D REUDYQDYDQL�NDEORYRG�VH�L]�WDEHO�L]EHUH�YRGQLNH��NL�LPDMR�WUDMQR�GRYROMHQL�WRN�,W YHþML�DOL�
HQDN� ,W� PLQ� 'HMDQVNL� ]GUåQL� WRN� ,]Y� SRVDPH]QHJD� YRGQLND� Y� NDEORYRGX� MH� GRORþHQ� ]� HQDþER�
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= HQDþER���������VWD�Y�WDEHOL�������GRORþHQD�WUDMQR�GRYROMHQD�WRNRYD�]D�GYD�QDþLQD�SRODJDQMD�
YRGQLNRY� NDEORYRGD�� 3UL� WHP� MH� ELOR� SUHGSRVWDYOMHQR�� GD� VR� WRNRYL� Y� YRGQLNLK� UD]SRUHMHQL�
SRYVHP HQDNRPHUQR�� 7DNH� SUHGSRVWDYNH� VR� Y� SURMHNWDQWVNL� SUDNVL� UHODWLYQR� SRJRVWH�� � 3UL�
UD]YUãþDQMX�YRGQLNRY�Y�WULNRW�]QDãD�QDMPDQMãL�GRSXVWQL�SUHVHN�EDNUHQLK�YRGQLNRY�����PP��
SUL UD]YUãþDQMX�Y�YRGRUDYQR�]DSRUHGMH�SD�]DGRVWXMH�åH�SUHVHN�����PP��

QDþLQ�SRODJDQMD� ,QW��$�� Q NW NY ,W�PLQ��$� 6PLQ��PP�� ,W �$� ,]Y��$�
WULNRW� ������� � �� ���� ������ ���� ���� ����

YRGRUDYQR�]DSRUHGMH ������� � �� ����� ������� ���� ���� �����

7DEHOD��������7HUPLþQR�GLPHQ]LRQLUDQMH�NDEORYRGD��þH�EL�ELOL�YRGQLNL�HQDNRPHUQRREUHPHQMHQL�
�6PLQ� MH�QDMPDQMãL�VWDQGDUGL]LUDQL�SUHVHN�YRGQLND��NL� LPD�WUDMQR�GRYROMHQL�WRN�YHþML�RG�
PLQLPDOQHJD�GRSXVWQHJD�WUDMQR�GRYROMHQHJD�WRND�,W�PLQ�

1D�VOLNL�������MH�SULND]DQD�UD]SRUHGLWHY�YRGQLNRY�WDNR��GD�VR�YRGQLNL��NL�SULSDGDMR�UD]OLþQLP�
ID]DP� SRORåHQL� Y� YRGRUDYQR� ]DSRUHGMH�� LQ� VLFHU� QD� åHOH]QR� QRVLOQR� SROLFR�� 3RG� YVDNLP�
YRGQLNRP� MH� QDYHGHQD� SULSDGDMRþD� HIHNWLYQD� YUHGQRVW� WRND�� )D]QL� YRGQLNL� VR� R]QDþHQL� ]�
R]QDNR�/[\�� 3UYR� ãWHYLOR� �[�� R]QDþXMH� ID]R� QD� NDWHUR� MH� WD� YRGQLN� SULNOMXþHQ�� GUXJR� �\�� SD�
]DSRUHGQR�ãWHYLONR�YRGQLND�Y�VQRSX���
�

6OLND��������9RGQLNL�V�SUHVHNRP�����PP�� QD�åHOH]QL�SROLFL�LQ�Y�YRGRUDYQHP�]DSRUHGMX��
� UD]OLþQLK�ID]��NQ ��������3L]J �������:�P���,] �����$�
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/��� /���LQ�/��� NDU�SRPHQL��GD�VH�ERGR�QHNDWHUL�YRGQLNL�VHJUHOL�QDG�GRYROMHQR�WHPSHUDWXUR���
6OLND� ������ SULND]XMH� YUHGQRVWL� WRNRY� Y� VWROSQHP� GLDJUDPX�� NMHU� VR� WRNRYL� YRGQLNRY�
SRVDPH]QHJD� VQRSD� R]LURPD� ID]H�� ]DUDGL� EROMãH� YL]XDOQH� SULPHUMDYH�� SULND]DQL� Y� VNXSLQDK��
9UVWQL�UHG�WRNRY�Y�GLDJUDPX�]DWR�QL�HQDN�YUVWQHPX�UHGX�YRGQLNRY�QD�NDEHOVNL�SROLFL��UHGRVOHG�
YRGQLNRY�MH�UD]YLGHQ�L]�VOLNH����������
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6OLND��������� 5D]YUVWLWHY�WRNRY�Y�YRGQLNLK�V�SUHVHNRP�����PP�� NL�VR�SRORåHQL�Y�YRGRUDYQHP�
� ]DSRUHGMX�UD]OLþQLK�ID]�
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3UL HQDNRPHUQL� UD]SRUHGLWYL� WRNRY� EL� HIHNWLYQL� WRN� Y� SRVDPH]QHP� ID]QHP� YRGQLNX� ]QDãDO�
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)DNWRU NQ VH�SUL�GLPHQ]LRQLUDQMX�NDEORYRGD�ODKNR�XSRUDEL�NRW�GRGDWQL�NRUHNFLMVNL�IDNWRU�NQ� NL�
]DMDPH�YSOLY�QHHQDNRPHUQH�UD]SRUHGLWYH�WRNRY��9UHGQRVW�WHJD�IDNWRUMD�VHYHGD�YHOMD�VDPR�]D�
WD SULPHU�UD]YUãþDQMD�YRGQLNRY��6�VSUHPLQMDQMHP�UD]YUVWLWYH��ãWHYLOD�LQ�SUHVHND�YRGQLNRY��VH�
WD IDNWRU�VSUHPLQMD��9�NROLNRU�EL�ELOL�QD�OHYL�VWUDQL�NDEORYRGD�WULMH�]DãþLWQL�YRGQLNL��EL�IDNWRU�NQ
]QDãDO���������,]EROMãDQMH�IDNWRUMD�MH�SUL�WHP�]DQHPDUOMLYR�PDMKQR�����
(QDþER� ��������� NL� VOXåL� ]D� L]UDþXQ� PLQLPDOQHJD� GRSXVWQHJD� WUDMQR� GRYROMHQHJD� WRND�� VH� ]�
QDPHQRP�XSRãWHYDQMD�QHHQDNRPHUQH�UD]YUVWLWYH�WRNRY��GRSROQL�V�IDNWRUMHP�NQ �HQDþED���������
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3UL�SUHGSRVWDYOMHQL�JHRPHWULML�SRODJDQMD�LQ�ãWHYLOX�SDUDOHOQLK�WRNRNURJRY�MH�SRWUHEQR�WD�IDNWRU�
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6 VWDOLãþD�HNRQRPLNH�REUDWRYDQMD�NDEORYRGD�MH�ODKNR�]DQLPLY�WXGL�YSRJOHG�Y�RKPVNH�L]JXEH��
NL VR�ELOH�GRORþHQH�SR�HQDþEL� ���������=D�REUDYQDYDQR�JHRPHWULMR�SRODJDQMD� �VOLND��������QD�
åHOH]QR�SROLFR��]QDãDMR�L]JXEH�3L]J �������:�P��3UL�HQDNL�JHRPHWULML�NDEORYRGD�LQ�SODVWLþQL�
NDEHOVNL� SROLFL�� EL� L]JXEH� ]QDãDOH� ������� :�P�� NDU� MH� SULEOLåQR� �� �� PDQM� L]JXE�� NRW� SUL�
XSRUDEL� åHOH]QLK� NDEHOVNLK� SROLF��9� L]UDþXQLK� VR�ELOH� ]DMHWH� VDPR� L]JXEH�Y�YRGQLNLK�� QH�SD�
WXGL Y�NDEHOVNLK�SROLFDK��
�
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= ]PDQMãDQMHP� SUHVHND� YRGQLND� VH� IDNWRU� NQ SULEOLåXMH� YUHGQRVWL� ��� VDM� LPD� YRGQLN� SUL�
PDQMãHP� SUHVHNX� YHþMR� QRWUDQMR� LPSHGDQFR�� NDU� SRPHQL�� GD� LQGXFLUDQH� QDSHWRVWL� Y� ]DQNDK�
SRåHQHMR� PDQMãH� WRNRYH�� 6OHGQML� GHMDQVNR� SRY]URþDMR� QHHQDNRPHUQRVW� SRUD]GHOLWYH� WRNRY��
]DWR�VH�IDNWRU�NQ�SUL�PDQMãLK�SUHVHNLK�L]EROMãD��1D�VOLNL�������VR�QDYHGHQL�IDNWRUML�NQ� LQ�VLFHU�]D�
REUDYQDYDQL� QDþLQ� SRODJDQMD� YRGQLNRY�� SUL� UD]OLþQLK� SUHVHNLK� YRGQLNRY� LQ� ]D� GYH� YUVWL�
PDWHULDOD�NDEHOVNLK�SROLF���
�

6 NQ NQPP� ]D�)H�SROLFR� ]D�39&�SROLFR�
���� ������� �������
���� ������ �������
���� ������� �������
���� ������� �������
���� ������� �������
���� ������� �������

6OLND��������)DNWRUML�NQ Y RGYLVQRVWL�RG�SUHVHND�YRGQLND�LQ�PDWHULDOD�QRVLOQH�SROLFH��]D�UD]YUVWLWHY�
� YRGQLNRY�QD�VOLNL�������

�
)DNWRUML�NQ VR�PDQMãL�SUL�YRGQLNLK��NL�VR�SRORåHQL�QD�åHOH]QH�SROLFH��9]URN�MH�Y�WHP��GD�LPD�
IHURPDJQHWQL� PDWHULDO� JOHGH� QD� ]UDN� R]LURPD� SODVWLþQH� SROLFH� PQRJR� PDQMãR� PDJQHWQR�



����

XSRUQRVW��NDU�LPD�]D�SRVOHGLFR�GUXJDþQR�NRQILJXUDFLMR�PDJQHWQHJD�SROMD��0DJQHWQH�VLOQLFH�QD�
SRYUãLQR IHURPDJQHWQH� NDEHOVNH� SROLFH� YSDGDMR� SULEOLåQR� SUDYRNRWQR�� 9RGQLNL� VR� Y�
QHSRVUHGQL� EOLåLQL� NDEHOVNH� SROLFH�� ]DWR� VH� Y� WHP� SULPHUX�� JOHGH� QD� UD]PHUH� SUL� SODVWLþQLK�
SROLFDK�� VNR]L�GRORþHQR�]DQNR�SUHWDND�YHþML� GHOHå� IOXNVD�� �=DWR� VH�SRYHþDMR� WXGL� LQGXFLUDQH�
QDSHWRVWL� LQ� V� WHP� WRNRYL� Y� ]DQNDK�� NDU� SRY]URþL� SRVODEãDQMH� HQDNRPHUQRVWL� REUHPHQLWYH�
YRGQLNRY�� .HU� VR� L]JXEH� Y� YRGQLNLK� RGYLVQH� RG� NYDGUDWD� WRND�� VH� QHHQDNRPHUQRVW�
SRUD]GHOLWYH�WRNRY�SR]QD�WXGL�QD�VNXSQLK�L]JXEDK�NDEORYRGD���
9 NROLNRU� VH� ]DãþLWQR� QHYWUDOQD� YRGQLND� ORFLUD� QD� OHYR� LQ� GHVQR� VWUDQ� NDEORYRGD�� VH� SUL�
SUHVHNX�����PP� WRNRYL�UD]YUVWLMR�NRW�MH�SULND]DQR�QD�VOLNL��������
�

6OLND��������7RNRYL�Y�YRGQLNLK�V�SUHVHNRP�����PP�� NMHU�VR�YRGQLNL��NL�SULSDGDMR�UD]OLþQLP�ID]DP���
UD]YUãþHQL�Y�YRGRUDYQD�]DSRUHGMD�QD�åHOH]QL�SROLFL��]DãþLWQL�YRGQLNL�SD�VR�QD�OHYL�LQ�GHVQL�
VWUDQL�NDEORYRGD��NQ ���������3L]J �������:�P��,] �������$�

�
2SD]HQ MH� ]QDWHQ� SRUDVW� WRND� Y� ]DãþLWQLK� YRGQLNLK�� NDU� MH� SRVOHGLFD� SRYHþDQH� PHGRVQH�
UD]GDOMH�PHG�REHPD�]DãþLWQLPD�YRGQLNRPD��=DQND�REHK�]DãþLWQLK�YRGQLNRY�]DREMDPH�YHþLQR�
PDJQHWQHJD� SUHWRND� WRNRY� Y� YVHK� ID]QLK� YRGQLNLK�� ]� YHþMR� ãLULQR� ]DQNH� SD� VH� SRYHþD� WXGL�
VDPD UHDNWDQFD� ]DQNH�� =DUDGL� YHþMH� UHDNWDQFH�� LQGXFLUDQL� WRN� Y� ]DQNL� ãH� EROM� ]DRVWDMD� ]D�
LQGXFLUDQR� QDSHWRVWMR�� V� WHP� SD� VH� SRYHþD� WLVWD� NRPSRQHQWD� ID]RUMD� IOXNVD�� NL� GHOXMH� Y�
QDVSURWQL� VPHUL� ID]RUMD� IOXNVD� ID]QLK� YRGQLNRY�� 6� WHP� LQGXFLUDQL� WRN� Y� ]DãþLWQLK� YRGQLNLK�
GHOQR�VNRPSHQ]LUD�PDJQHWQL�SUHWRN�]DUDGL� WRNRY�Y�ID]QLK�YRGQLNLK��]DWR�VH�Y�]DQNDK�ID]QLK�
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YRGQLNRY� LQGXFLUDMR� PDQMãH� QDSHWRVWL�� NDU� SULYHGH� GR� EROMãH� HQDNRPHUQRVWL� SRUD]GHOLWYH�
WRNRY�� ,]� LVWHJD� UD]ORJD� VNRUDM� L]JLQH� UD]OLND� PHG� IDNWRUMHPD� NQ NDEORYRGD� QD� åHOH]QL� LQ�
SODVWLþQL�SROLFL��VDM�]DQND�]DãþLWQLK�YRGQLNRY�Y�REHK�SULPHULK�NRPSHQ]LUD�PDJQHWQH�SUHWRNH�
WRNRY Y�ID]QLK�YRGQLNLK��
=D YRGQLNH�V�SUHVHNRP�����PP� ]QDãD�Y�WHP�SULPHUX�IDNWRU�NQ �������LQ�MH�]D��������YHþML�
RG IDNWRUMD�NDEORYRGD��NMHU�VWD�RED�]DãþLWQD�YRGQLND�SRVWDYOMHQD�QD�OHYR�VWUDQ�YRGQLNRY��VOLND�
������� 7R�SRPHQL��GD�SUHVWDYLWHY�HQHJD�]DãþLWQHJD�YRGQLND�QD�GHVQR�VWUDQ�YRGQLNRY��SRY]URþL�
SRYHþDQMH�]GUåQHJD�WRND�NDEORYRGD��LQ�VLFHU�]D�SULEOLåQR���������
�

6 NQ NQPP� ]D�)H�SROLFR� ]D�39&�SROLFR�
���� ������ �������
���� ������� ��������
���� ������� �������
���� ������� ������
���� ����� �������
���� ������� �������

6OLND��������)DNWRUML�NQ Y RGYLVQRVWL�RG�SUHVHND�YRGQLND�LQ�PDWHULDOD�QRVLOQH�SROLFH�]D�UD]YUVWLWHY�
� YRGQLNRY��NL�MH�SUHGVWDYOMHQD�QD�VOLNL�������

�
,]JXEH�NDEORYRGD�QD�åHOH]QL�SROLFL�]QDãDMR��������:�P��QD�SODVWLþQL�SD��������:�P��2þLWQR�
VH SUL�SUHVWDYLWYLWYL�]DãþLWQHJD�YRGQLND�QD�GHVQR�VWUDQ��VNXSQH�L]JXEH�Y�YRGQLNLK�SUDNWLþQR�QH�
VSUHPHQLMR��1D�UDþXQ�]PDQMãDQMD� L]JXE�Y�ID]QLK�YRGQLNLK��YHþMD�HQDNRPHUQRVW�UD]SRUHGLWYH�
WRNRY���VH�SRYHþD�GHOHå�L]JXE�Y�]DãþLWQLK�YRGQLNLK���
5D]YLGQR� MH�� GD� ERGR� Y� REHK� SULPHULK� UD]YUãþDQMD� YRGQLNRY� Y� YRGRUDYQR� ]DSRUHGMH��
SRVDPH]QL�YRGQLNL� WHUPLþQR�SUHREUHPHQMHQL��7R�SRPHQL��GD�MH� WUHED�]YHþDWL�SUHVHN�YRGQLND�
YVDM ]D� HQR� VWRSQMR� LQ� ]QRYD� SUHYHULWL� WHUPLþQR� ]GUåQRVW� NDEORYRGD�� 9� NROLNRU� VH� SUHVHN��
YRGQLNRY�SRYHþD�QD�YUHGQRVW�����PP�� VH�SR�HQDþEL���������GREL�PLQLPDOQL�WUDMQR�GRYROMHQL�
WRN Y�YUHGQRVWL��������$��þH�VWD�RED�]DãþLWQD�YRGQLND�SRORåHQD�QD�OHYL�VWUDQL�NDEORYRGD��
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)DNWRU�NQ �������MH�ELO�Y]HW�L]�WDEHOH�QD�VOLNL��������7UDMQR�GRYROMHQL�WRN�YRGQLNRY�V�SUHVHNRP�
����PP�� NL�VR�UD]SRUHMHQL�Y�YRGRUDYQR�]DSRUHGMH��]QDãD�����$�LQ�MH�YHþML�RG�PLQLPDOQHJD�
�������$���]DWR�WL�YRGQLNL�QH�ERGR�WHUPLþQR�SUHREUHPHQMHQL���
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.DEORYRGX�� NL� MH� QD� VOLNL� ������� VH� IDNWRU�NQ GRORþL� L]� WDEHOH� ������� NL� SUL� SUHVHNX� ����PP�

]DY]DPH�YUHGQRVW�������7XGL�Y�WHP�SULPHUX�YRGQLNL�QH�ERGR�WHUPLþQR�SUHREUHPHQMHQL��VDM�MH�
IDNWRU�NQ YHþML�RG�IDNWRUMD��NL�SULSDGD�NDEORYRGX�QD�VOLNL��������
=DãþLWQR� QHYWUDOQL� YRGQLNL� VH� ODKNR� SRORåLMR� WXGL� SROHJ� YVDNHJD� SRVDPH]QHJD� WRNRNURJD�
�VOLND� �������� 9� WHP� SULPHUX� MH� ãWHYLOR� ]DãþLWQLK� YRGQLNRY� HQDNR� ãWHYLOX� Y]SRUHGQLK�
WRNRNURJRY�� 6� WHP� MH� RNROL� SRVDPH]QLK� WRNRNURJRY�� UD]HQ� SUL� SUYHP� QD� OHYL� VWUDQL��
QDSUDYOMHQD� NUDWNRVWLþQD� ]DQND�� NL� GXãL�PDJQHWQL� SUHWRN� ID]QLK� YRGQLNRY�� � )DNWRU�NQ SUL� WHM�
NRQILJXUDFLML�]QDãD��������LQ�MH�]D�������YHþML�RG�IDNWRUMD�NDEORYRGD�QD�VOLNL��������
�

6OLND�������7RNRYL�Y�YRGQLNLK�V�SUHVHNRP�����PP�� NMHU�VR�YRGQLNL��NL�SULSDGDMR�UD]OLþQLP�ID]DP����
UD]YUãþHQL�Y�YRGRUDYQD�]DSRUHGMD�QD�åHOH]QL�SROLFL��]DãþLWQL�YRGQLNL�SD�VR�SRORåHQL�SROHJ�
YVHK�SRVDPH]QLK�WRNRNURJRY��NQ ��������3L]J �������:�P��,] �������$�

�
(QDNRPHUQRVW�WRNRY�VH�JOHGH�QD�SUHMãQMD�GYD�QDþLQD�UD]SRUHGLWYH�YRGQLNRY��QHNROLNR�SRYHþD��
=GUåQL� WRN�NDEORYRGD�QD�VOLNL�������]QDãD��������$��NDU�SRPHQL��GD�EL�ELOL�QHNDWHUL�YRGQLNL�
SUHREUHPHQMHQL��ýH�SUHVHNH�YRGQLNRY�SRYHþDPR�QD�����PP�� VH�NDEORYRG�ODKNR�REUHPHQL�V�
WRNRP ����� $�� %UHPHQVNL� WRN� ]QDãD� �������� $�� ]DWR� EL� NDEORYRG� XVWUH]DO� WHUPLþQLP�
REUHPHQLWYDP�� 9� WHP� SULPHUX� EL� L]JXEH� ]QDãDOH� �������:�P�� NL� VR� VHYHGD�PDQMãH� ]DUDGL�
YHþMLK�SUHVHNRY�YRGQLNRY��
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6 NQ NQPP� ]D�)H�SROLFR� ]D�39&�SROLFR�
���� ������ �������
���� ������� �������
���� ������� �������
���� ������� �������
���� ������� �������
���� ������� �������

6OLND��������)DNWRUML�NQ Y RGYLVQRVWL�RG�SUHVHND�YRGQLND�LQ�PDWHULDOD�QRVLOQH�SROLFH�]D�UD]YUVWLWHY�
� YRGQLNRY��NL�MH�SRGDQD�QD�VOLNL�������

�
9 NROLNRU�VH�QD�OHYL�VWUDQL�NDEORYRGD��NL�MH�QD�VOLNL��������GRGD�ãH�HQ�]DãþLWQR�QHYWUDOQL�YRGQLN��
WDNR GD�ER�SUYL�WRNRNURJ�QD�OHYL�VWUDQL�NDEORYMD�WXGL�Y�NUDWNRVWLþQL�]DQNL��VH�GREL�UD]SRUHGLWHY�
YRGQLNRY�LQ�WRNRY�QD�VOLNL��������
�

6OLND�������7RNRYL�Y�YRGQLNLK�V�SUHVHNL�����PP��NMHU�VR�YRGQLNL��NL�SULSDGDMR�UD]OLþQLP�ID]DP���
UD]YUãþHQL� Y� YRGRUDYQD� ]DSRUHGMD� QD� åHOH]QR� SROLFR�� ]DãþLWQL� YRGQLNL� VR� SRORåHQL� SROHJ�
YVHK� SRVDPH]QLK� WRNRNURJRY�� QD� OHYL� VWUDQL� NDEORYRGD� SD� MH� QDPHãþHQ� GRGDWQL� ]DãþLWQL�
YRGQLN��NQ ��������3L]J �������:�P��,] �������$��

�
=GUåQL� WRN� WHJD� NDEORYRGD� ]QDãD� ������� $� LQ� MH� YHþML� RG� EUHPHQVNHJD� WRND�� NL� ]QDãD�
�������$��=DWR�EL�ELO�WD�NDEORYRG�XVWUH]HQ�LQ�WR�SUL�SUHVHNLK�YRGQLNRY�����PP��
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9 WHP� SULPHUX� MH� YHþ� ]DãþLWQLK� YRGQLNRY�� NRW� SD� WRNRNURJRY�� 3UHGSLVL� GRYROMXMHMR�� GD� MH�
VNXSQL�SUHVHN�]DãþLWQLK�YRGQLNRY�YVDM�SRORYLFR�VNXSQHJD�SUHVHND�ID]QLK�YRGQLNRY��WDNR�GD�V�
WHJD VWDOLãþD�]DGRVWXMHWD�åH�GYD�YRGQLND�V�SUHVHNRP�����PP�� 6NXSQL�SUHVHN�YVHK�YRGQLNRY�
NDEORYRGD�QD�VOLNL�������]QDãD������PP�� 8VWUH]D�SD�WXGL�NDEORYRG�QD�VOLNL��������D�]�YRGQLNL�
V SUHVHNRP�����PP�� 7D�NDEORYRG�EL� LPHO�VNXSQL�SUHVHN�YRGQLNRY������PP�� 6NXSQD�WHåD�
YRGQLNRY�QD�VOLNL�������EL�ELOD��NOMXE�YHþMHPX�ãWHYLOX�]DãþLWQLK�YRGQLNRY��ãH�YHGQR�PDQMãD�RG�
VNXSQH WHåH�YRGQLNRY�QD�VOLNL������� �V�SUHVHNRP�����PP����3ROHJ� WHJD�VR�SUL�NDEORYRGX�QD�
VOLNL �������ID]QL�YRGQLNL�YHOLNR�EROM�HQDNRPHUQR�REUHPHQMHQL��NDU�MH�UD]YLGQR�L]�VOLNH��������
9]URN� ]D� EROMãR� HQDNRPHUQR� REUHPHQLWHY� YRGQLNRY� MH� Y� GRGDWQLK� �ORNDOQLK�� NUDWNRVWLþQLK�
]DQNDK��NL�VR�QDSHOMDQH�RNROL�YVDNHJD�Y]SRUHGQHJD�WRNRNURJD��6�WHP�VH�GXãLMR�PDJQHWQD�SROMD�
ID]QLK�YRGQLNRY�Y�]DQNL��NRW�WXGL�SROMD�WRNRY�YRGQLNRY�L]YHQ�]DQNH��
6OLND ������ SULND]XMH� RGYLVQRVW� IDNWRUMD�NQ RG�SUHVHNRY�YRGQLNRY�� �9�REPRþMX�SUHVHNRY�RG�
����PP� GR�����PP� MH�PDOHQNRVWQR�EROMãD�HQDNRPHUQRVW�UD]SRUHGLWYH�WRNRY�SUL�YRGQLNLK��
NL VR� LQãWDOLUDQL� QD� IHURPDJQHQWQH� NDEHOVNH� SROLFH�� 3UL� SUHMãQMLK� QDþLQLK� UD]SRUHMDQMD�
YRGQLNRY� SD� MH� L]� UH]XOWDWRY� UD]YLGQR�� GD� � MH� HQDNRPHUQRVW� UD]SRUHGLWYH� WRNRY� YHþLQRPD�
EROMãD��þH�VR�YRGQLNL�QD�SODVWLþQLK�SROLFDK���
�

6 NQ NQPP� ]D�)H�SROLFR� ]D�39&�SROLFR�
���� ������� �������
���� ������� �������
���� ������� �������
���� ������� �������
���� ������� �������
���� ������� ������

6OLND��������)DNWRUML�NQ Y RGYLVQRVWL�RG�SUHVHND�YRGQLND�LQ�PDWHULDOD�QRVLOQH�SROLFH���]D�UD]YUVWLWHY�
� YRGQLNRY��NL�MH�SRGDQD�QD�VOLNL�������

�
3RJRVWR� VH� YRGQLNL� UD]YUãþDMR� Y� WULNRWQR� IRUPR�� =DãþLWQH� YRGQLNH� VH� SUL� WHP� ]RSHW� ODKNR�
ORFLUD DOL� YVH� QD� HQR� VWUDQ� NDEORYRGD� DOL� SD� VH� MLK� SRVDPH]QR� SRVWDYL� ]UDYHQ� YVDNH� WURMLFH�
ID]QLK YRGQLNRY��9RGQLNL�� UD]YUãþHQL�Y� WULNRWQR� IRUPR�� LPDMR�PDQMãH� ]GUåQH� WRNRYH��NHU� VH�
VODEãH KODGLMR� JOHGH� QD� YRGQLNH� Y� YRGRUDYQHP� ]DSRUHGMX�� =DWR�� ]D� REUDYQDYDQL� SULPHU�
REUHPHQLWYH� ���������$�� LQ� SUL� SRSROQRPD� HQDNRPHUQL� REUHPHQLWYL� YRGQLNRY�� ]DGRVWXMHMR�
ãHOH YRGQLNL�V�SUHVHNRP�����PP�� 3ROHJ�WHJD�MH�WHUPLþQL�IDNWRU�NY ]D�WUL�Y]SRUHGQR�SRORåHQH�
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WRNRNURJH�� NL� LPDMR� YRGQLNH� Y� WULNRWQL� IRUPL� �NY ������ PDQMãL� RG� IDNWRUMD� SUL� YRGQLNLK� Y�
YRGRUDYQHP�]DSRUHGMX��NY �������
=DUDGL�SULPHUOMLYRVWL�SRUD]GHOLWYH�WRNRY�]�UH]XOWDWL�SUL�SUHMãQMLK�QDþLQLK�SRODJDQMD�YRGQLNRY��
VR WXGL�]D�QDVOHGQMH�NRQILJXUDFLMH�NDEORYRGRY�SRGDQL�WRNRYL�SUL�SUHVHNLK�����PP��

6OLND���������7RNRYL�Y�YRGQLNLK�V�SUHVHNRP�����PP�� NL�VR�UD]SRUHMHQL�Y�WULNRW��
�QD� åHOH]QR� SROLFR�� LQ� ]DãþLWQLPD� YRGQLNRPD� QD� OHYL� VWUDQL� NDEORYRGD� �NQ ��������
3L]J �������:�P��,] �������$��

6 NQ NQPP� ]D�)H�SROLFR� ]D�39&�SROLFR�
���� ������� �������
���� ������� �������
���� ������� �������
���� ������� �������
���� ������� �������
���� ������� �������

6OLND���������)DNWRUML�NQ Y RGYLVQRVWL�RG�SUHVHND�YRGQLND�LQ�PDWHULDOD�QRVLOQH�SROLFH��]D�UD]YUVWLWHY�
� YRGQLNRY��NL�MH�GHILQLUDQD�QD�VOLNL��������

�
9 WHP�SULPHUX� �VOLND� �������� WXGL� YRGQLNL� V� SUHVHNL� ����PP� QH�EL�ELOL� SULPHUQL� ]D�SUHQRV�
PRþL� PHG� REUDYQDYDQLP� WUDQVIRUPDWRUMHP� LQ� QL]NRQDSHWRVWQLP� UD]GHOLOQLP� EORNRP�� =D� WH�
YRGQLNH LPD�IDNWRU�NQ YUHGQRVW���������7UDMQR�GRYROMHQL�WRN�,W SRVDPH]QHJD�YRGQLND��NL�MH�Y�
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VNORSX� WULNRWQH� NRQILJXUDFLMH� WULID]QHJD� WRNRNURJD�� ]QDãD� ����$�� =GUåQL� WRN� ,] NDEORYRGD� V�
WUHPL� WDNLPL� SDUDOHOQLPL� WRNRNURJL� ]QDãD� ,] Q�,W�NY�NW�NQ ������������������ ��������$� LQ� MH�
PDQMãL��RG�QD]LYQHJD�WRND�WUDQVIRUPDWRUMD��
=DUDGL�WHJD�EL�ELOR�WUHED�XSRUDELWL�YRGQLNH�V�SUHVHNRP�����PP�� NL�LPDMR�WUDMQR�GRYROMHQL�WRN�
����$�� =� XSRãWHYDQMHP� IDNWRUMHY� NQ ��������NY ���� LQ�NW ��EL� ]GUåQL� WRN� NDEORYRGD� ]QDãDO�
�������$�LQ�EL�ELO�YHþML�RG�QD]LYQHJD�WRND�EUHPHQD�R]LURPD�WUDQVIRUPDWRUMD���
ýH VH�HQ�]DãþLWQL�YRGQLN�SUHVWDYL�QD�GHVQR�VWUDQ�NDEORYRGD��GRELPR�UH]XOWDWH�QD�VOLNL���������
�

6OLND��������7RNRYL�Y�YRGQLNLK�V�SUHVHNRP�����PP�� NL�VR�UD]SRUHMHQL�Y�WULNRW��QD�åHOH]QR�SROLFR��LQ�]�
]DãþLWQLP� YRGQLNRPD� QD� OHYL� LQ� GHVQL� VWUDQL� NDEORYRGD� �NQ �������� 3L]J ������� :�P��
,] �������$��

�
6 NQ NQPP� ]D�)H�SROLFR� ]D�39&�SROLFR�
���� ������� �������
���� ������� �������
���� ������� �������
���� ������� �������
���� ������� �������
���� ������� �������

6OLND���������)DNWRUML�NQ Y RGYLVQRVWL�RG�SUHVHND�YRGQLND�LQ�PDWHULDOD�QRVLOQH�SROLFH�]D�UD]YUVWLWHY�
� YRGQLNRY��NL�MH�SUHGRþHQD�QD�VOLNL���������

�



����

*OHGH�QD�UD]SRUHGLWHY�WRNRY�Y�NDEORYRGX��NL�MH�SULND]DQ�QD�VOLNL���������MH�YLGQR�L]EROMãDQMH�
HQDNRPHUQRVWL� UD]SRUHGLWYH� WRNRY� LQ�V� WHP�IDNWRUMHY�NQ� 9]URN�MH�Y�WHP��GD�]DãþLWQL�YRGQLNL�
]DREMDPHMR�YVH�YRGQLNH�LQ�V�WHP�GXãLMR�PDJQHWQD�SROMD�WRNRY�Y�ID]QLK�YRGQLNLK���
=GUåQL WRN�NDEORYRGD�V�SUHVHNL�YRGQLNRY�����PP� ]QDãD��������$�LQ�MH�PDQMãL�RG�QD]LYQHJD�
WRND WUDQVIRUPDWRUMD�� ]DWR� WD� SUHVHN� QL� XVWUH]HQ� ]D� WD� QDþLQ� UD]YUãþDQMD� YRGQLNRY�� -RXOVNH�
L]JXEH�Y�QDMEROM�REUHPHQMHQHP�YRGQLNX�VR����NQ���± NUDW��YHþMH�RG�L]JXE�Y�YRGQLNX��NL�SULSDGD�
NDEORYRGX�]�HQDNRPHUQR�UD]SRUHMHQLPL�WRNRYL��9�QDMEROM�REUHPHQMHQHP�YRGQLNX�VH�VSURãþD�
SULEOLåQR� ����� YHþ� L]JXE�� LQ� VLFHU� JOHGH� QD� L]JXEH� Y� YRGQLNX� RE� HQDNRPHUQL� UD]SRUHGLWYL�
WRNRY� =DWR�VH�SUL�WHM�NRQILJXUDFLML�NDEORYRGD�ODKNR�XSRUDEL�YRGQLNH�V�SUHVHNL��NL�VR�YHþML�RG�
����PP��
9 NROLNRU�VH�NDEORYRG� L]YHGH�QHNROLNR�EROM�ERJDWR�� WDNR�GD�VH�XSRUDEL� WUL�]DãþLWQH�YRGQLNH��
UD]YUVWL�SD�VH�MLK�SROHJ�YVDNHJD�WRNRNURJD��VH�GREL�UD]PHUH�QD�VOLNL���������)DNWRU�NQ VH�V�WHP�
QDMEROM�SRSUDYL�SUL�SUHVHNLK�����PP�� ����PP� LQ�����PP�� 3UL�YRGQLNLK�V�SUHVHNL�����PP�

LQ�����PP�� Y�NROLNRU�VR�QD�IHURPDJQHWQL�SROLFL��VH�IDNWRU�FHOR�QHNROLNR�SRVODEãD��3ULPHUMDYH�
IDNWRUMHY� VH� QDQDãDMR� QD� NDEORYRG�� NL� MH� GHILQLUDQ� QD� VOLNL� ��������9RGQLNL� V� SUHUH]RP�����
PP� ]DWR� WXGL� SUL� WHP� QDþLQX� UD]YUãþDQMD� �VOLND� �������� QLVR� SULPHUQL� ]D� SRYH]RYR�
WUDQVIRUPDWRUMD� PRþL� �� 09$� ]� QL]NRQDSHWRVWQLP� VWLNDOQLP� EORNRP�� VDM� MH� ]GUåQL� WRN�
NDEORYRGD�SUHPDMKHQ���,] �������$����
�

6OLND���������7RNRYL��Y�YRGQLNLK�V�SUHVHNRP�����PP�� NL�VR�UD]SRUHMHQL�Y�WULNRW�LQ�]�]DãþLWQLPL�YRGQLNL�
� SROHJ��SRVDPH]QHJD�WRNRNURJD��NDEORYRGD��NQ ��������3L]J �������:�P��,] �������$��

�
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6 NQ NQPP� ]D�)H�SROLFR� ]D�39&�SROLFR�
���� ������� �������
���� ������� �������
���� ������� �������
���� ������� �������
���� ������� �������
���� ������� �������

6OLND���������)DNWRUML�NQ Y RGYLVQRVWL�RG�SUHVHND�YRGQLND�LQ�PDWHULDOD�QRVLOQH�SROLFH��]D�UD]YUVWLWHY�
� YRGQLNRY��NL�MH�SRGDQD�QD�VOLNL���������

�
ýH VH�QD�OHYR�VWUDQ�NDEORYRGD�GRGD�ãH�HQ�]DãþLWQL�YRGQLN��VH�HQDNRPHUQRVW�UD]SRUHGLWYH�WRNRY�
SR SRVDPH]QLK�YRGQLNLK�ELVWYHQR�L]EROMãD��NDU�MH�UD]YLGQR�L]�VOLN��������LQ���������=GUåQL�WRN�
YRGQLNRY� V� SUHVHNL� ����PP�� NL� VR� SRORåHQL� QD� åHOH]QH� SROLFH�� ]QDãD��������$��NDU� VWURJR�
JOHGDQR�QH�XVWUH]D�SUHGYLGHQL�REUHPHQLWYL��9�QDMEROM�REUHPHQMHQHP�YRGQLNX�ER�]D�������YHþ�
MRXOVNLK� L]JXE� NRW� SD� Y� YRGQLNX�� NL� EL� ELO� GHO� NDEORYRGD� ]� HQDNRPHUQR� REUHPHQMHQLPL�
YRGQLNL���
�

6OLND���������7RNRYL�Y�YRGQLNLK�V�SUHVHNRP�����PP�� NL�VR�UD]SRUHMHQL�Y�WULNRW��QD�åHOH]QL�SROLFL���]�
]DãþLWQLPL�YRGQLN�SROHJ�SRVDPH]QHJD�WRNRNURJD�WHU�GRGDWQLP�]DãþLWQLP�YRGQLNRP�QD�OHYL�
VWUDQL����NDEORYRGD��NQ ��������3L]J �������:�P��,] �����$��
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6 NQ NQPP� ]D�)H�SROLFR� ]D�39&�SROLFR�
���� ������� �������
���� ������� ����������� ������� ����������� ������� ����������� ������� ����������� ������� �������

6OLND���������)DNWRUML�NQ Y RGYLVQRVWL�RG�SUHVHND�YRGQLND�LQ�PDWHULDOD�QRVLOQH�SROLFH��]D�UD]YUVWLWHY�
� YRGQLNRY��NL�MH�SRGDQD�QD�VOLNL���������

�
3RSROQRPD� QHXVWUH]QD� MH� UD]YUVWLWHY� YRGQLNRY� LVWH� ID]H� Y� YRGRUDYQR� ]DSRUHGMH�� NDU� MH�
UD]YLGQR åH� L]� JUDILþQH� SUHGVWDYLWYH� UD]SRUHGLWYH� WRNRY� Y� WDNHP� NDEORYRGX� �VOLND� ���������
,]JXEH VR� NDU� ]D� SULEOLåQR� ��� �� YHþMH� RG� L]JXE�� NL� QDVWDMDMR� SUL� RVWDOLK� RSLVDQLK� QDþLQLK�
UD]YUãþDQMD�YRGQLNRY��

�

6OLND���������� 7RNRYL�SUL�UD]YUVWLWYL�YRGQLNRY��NL�SULSDGDMR�LVWL�ID]L��QD�åHOH]QR�SROLFR��LQ�VLFHU�Y�
YRGRUDYQR�]DSRUHGMH��6 ����PP�� NQ �����3L]J �������:�P��,] �������$��
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6OLND���������)DNWRUML�NQ Y RGYLVQRVWL�RG�SUHVHND�YRGQLND�LQ�PDWHULDOD�QRVLOQH�SROLFH��]D�UD]YUVWLWHY�
� YRGQLNRY��NL�MH�SRGDQD�QD�VOLNL��������

�
3UL� WHP� SD� QH� QDVWDMDMR� VDPR� YHOLNH� QHHQDNRPHUQRVWL� Y� L]QRVLK� DPSOLWXG� WRNRY�� .D]DOþQL�
GLDJUDP WRNRY��NL�MH�QD�VOLNL���������UDYQR�]D�WD�SULPHU�SULND]XMH�WXGL�YHOLNH�ID]QH�]DPLNH�PHG�
WRNRYL�� NL� WHþHMR� SR� YRGQLNLK� LVWH� ID]H�� 1D� VOLNL� VWD� SROHJ� SRVDPH]QHJD� ID]RUMD� QDYHGHQD�
R]QDND�YRGQLND�LQ�DEVROXWQD�YUHGQRVW�WRND��
�

6OLND���������.D]DOþQL�GLDJUDP�WRNRY�Y�YRGQLNLK�NDEORYRGD��NL�MH�SUHGVWDYOMHQ�QD�VOLNL���������
�
1DMEROMãD� UD]SRUHGLWHY� WRNRY� Y� ID]QLK� YRGQLNLK� VH� L]PHG� REUDYQDYDQLK� NRQILJXUDFLM�
NDEORYRGD� GRVHåH� SUL� UD]SRUHGLWYL� YRGQLNRY� SRVDPH]QHJD� WULID]QHJD� WRNRNURJD� Y� WULNRWQR�
IRUPR� NL�LPD�QD�REHK�VWUDQHK�QDPHãþHQ�]DãþLWQL�YRGQLN��VNODGQR�V�VOLNR���������.OMXE�WHPX�
]GUåQL WRN�NDEORYRGD��NL�MH�L]YHGHQ�]�YRGQLNL�V�SUHVHNRP�����PP�� ãH�QH�GRVHåH�EUHPHQVNHJD�

6 NQ NQPP� ]D�)H�SROLFR� ]D�39&�SROLFR�
���� ������� �������
���� ������� �������
���� ������� �������
���� ������� �������
���� ������� �������
���� ������� �������
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WRND�� NL� MH� Y� REUDYQDYDQHP� SULPHUX� HQDN� QD]LYQHPX� WRNX� WUDQVIRUPDWRUMD�� (GLQD�
NRQILJXUDFLMD� YRGQLNRY�� NDWHULK� ]GUåQL� WRN� SUHVHåH� WRN� EUHPHQD� MH� SULND]DQD� QD� VOLNL� �������
NMHU� JUH� ]D� UD]YUVWLWHY� YRGQLNRY� Y� YRGRUDYQR� ]DSRUHGMH� WDNR�� GD� VR� SR� WULMH� YRGQLNL�� NL�
SULSDGDMR� UD]OLþQLP� ID]DP�� SRORåHQL� Y� VNXSLQR�� PHG� WHPL� VNXSLQDPL� LQ� QD� REHK� ]XQDQMLK��
VWUDQHK NDEORYRGD� SD� VR� SRORåHQL� ]DãþLWQL� YRGQLNL� V� SUHVHNL�� NL� VR� HQDNL� SUHVHNRP� ID]QLK�
YRGQLNRY��9]URN�MH�Y�WHP��GD�LPDMR�YRGQLNL��NL�VR�UD]YUãþHQL�Y�WULNRW��VODEãL�WUDMQR�GRYROMHQL�
WRN LQ�IDNWRU�SRODJDQMD�NY NRW�SD�YRGQLNL��NL�VR�UD]YUãþHQL�Y�YRGRUDYQR�]DSRUHGMH��NDU�L]QLþL�
YSOLY�L]EROMãDQH�HQDNRPHUQRVWL�WRNRY��
�
,PSHGDQFH�NDEORYRGD�LQ�NUDWNRVWLþQL�WRNRYL

3UL� SURMHNWLUDQMX� HOHNWURHQHUJHWVNLK� VLVWHPRY� MH� SRWUHEQR� QD� NRQFX� SRVDPH]QHJD� WRNRNURJD�
SR]QDWL� YUHGQRVWL� QDMPDQMãLK� LQ�QDMYHþMLK�NUDWNRVWLþQLK� WRNRY��1DMPDQMãL� NUDWNRVWLþQL� WRN� MH�
PHURGDMHQ�]D�NRQWUROR�]DãþLWH�SUHG�SRVUHGQLP�GRWLNRP��QDMYHþML�SD�]D�NRQWUROR�NUDWNRVWLþQH�
LQ WHUPLþQH� WUGQRVWL�SRVWURMHY�PHG�WUDMDQMHP�NUDWNHJD�VWLND��=D�L]UDþXQH�NUDWNRVWLþQLK�WRNRY�
SD MH�WUHED�SR]QDWL�YUHGQRVWL�LPSHGDQF�NDEORYRGRY���
1D WHP� PHVWX� VR� ]D� REUDYQDYDQH� QDþLQH� SRODJDQMD� YRGQLNRY� SRGDQH� WDEHOH� NUDWNRVWLþQLK�
WRNRY��LQ�VLFHU�]D�YRGQLNH�V�SUHVHNRP�����PP�� NL�VR�SRORåHQL�QD�åHOH]QH�SROLFH�Y�GROåLQL����
P LQ� QHNDM� ]DQLPLYLK� SULPHURY� UD]YUVWLWHY� NUDWNRVWLþQLK� WRNRY�� 3UL� L]UDþXQLK� MH� ELOD� Y�
NUDWNRVWLþQL�WRNRNURJ�YNOMXþHQD�WXGL�LPSHGDQFD�WUDQVIRUPDWRUMD�=W� 1MHQL�NRPSRQHQWL�VWD�ELOL�
GRORþHQL�V�VNORSRP�HQDþE����������
�

���
�

Q

QN
W 6

8X=  �

�

Q

QFX
W 6

835  ��
WWW 5=; � � ��������

�
7UDQVIRUPDWRU� ]� QD]LYQR� PRþMR� 6Q ����� N9$�� NUDWNRVWLþQR� QDSHWRVWMR� XN ����� �� LQ�
QD]LYQLPL� L]JXEDPL� Y� EDNUX� 3FX ������ :�� LPD� QDVOHGQMH� YUHGQRVWL� GLUHNWQH� XSRUQRVWL� LQ�
GLUHNWQH�UHDNWDQFH�� 5W �������P: ;W �������P: �
1LþQL NRPSRQHQWL� LPSHGDQFH� VH� ODKNR� GRORþL� V� SRPRþMR� ]QDQLK� RNYLUQLK� UD]PHULM� �HQDþEL�
������ LQ���������PHG�QLþQR�LQ�GLUHNWQR�XSRUQRVWMR�R]LURPD�UHDNWDQFR��NL�YHOMDMR�]D�GRORþHQR�
REPRþMH PRþL�LQ�GRORþHQR�GUXåLQR�WUDQVIRUPDWRUMHY��=D�WULVWHEUQH�UD]GHOLOQH�WUDQVIRUPDWRUMH��
PRþL� �� 09$�� SULPDUQH� QDSHWRVWL� ��� N9� LQ� YH]DYH� � WULNRW�]YH]GD� �'\Q��� VWDQGDUG�
',1����������GRORþD��GD�MH��
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x UD]PHUMH���&UR� PHG�QLþQR�LQ�GLUHNWQR�XSRUQRVWMR�Y�REPRþMX�RG�����GR������
x UD]PHUMH���&[R� PHG�QLþQR�LQ�GLUHNWQR�UHDNWDQFR�Y�REPRþMX�RG������GR����

: �  P&55 URWW ���������� ��� ���������
: �  P&;; [RWW ������������ �� ���������

1DMQLåMH� �QDMQHXJRGQHMãH��YUHGQRVWL� HQRSROQLK�NUDWNRVWLþQLK� WRNRY� VH�GREL�SUL�YHþMLK�QLþQLK�
LPSHGDQFDK��]DWR�MH�ELOR�SUL�L]UDþXQLK�XSRãWHYDQR��GD�LPD�IDNWRU�&UR�YUHGQRVW������IDNWRU�&[R�
SD YUHGQRVW����
9 QDGRPHVWQHP� YH]MX� ]D� L]UDþXQH� HQRSROQLK� NUDWNLK� VWLNRY� VWD� Y� GRGDWQL� LPSHGDQFL� =P
XSRãWHYDQL�GLUHNWQD�LQ�QLþQD�LPSHGDQFD�WUDQVIRUPDWRUMD�WDNR��GD�ID]QD�QDSHWRVW�SRåHQH�HQDN�
NUDWNRVWLþQL�WRN�,N�� NRW�þH�EL�JD�GRORþLOL�SR�PHWRGL�VLPHWULþQLK�NRPSRQHQW��HQDþED����������
�
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6 SRPRþMR�UDþXQDOQLãNHJD�SURJUDPD�VR�ELOL�QDMSUHM�GRORþHQL��WRNRYL�Y�SRVDPH]QLK�YRGQLNLK��
VNXSQL WRN� NUDWNHJD� VWLND� SD� MH� ELO� GRORþHQ� V� VHãWHYDQMHP� SRVDPH]QLK� WRNRY� Y� ]DãþLWQLK�
YRGQLNLK��VNODGQR�]�HQDþER�����������
�
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�
.UDWNRVWLþQD�LPSHGDQFD��NL� MH�YVRWD�LPSHGDQF�WUDQVIRUPDWRUMD��ID]QLK�LQ�]DãþLWQLK�YRGQLNRY��
MH ELOD� GRORþHQD� V� NYRFLHQWRP�]QDQH� QDSHWRVWL� ID]H�� NL� MH� Y� VWLNX� ]� ]DãþLWQLP�YRGQLNRP�� LQ�
WRNRP�NUDWNHJD�VWLND��HQDþED����������
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,]UDþXQL� HQRSROQLK� NUDWNLK� VWLNRY� YHþLQRPD� ]DKWHYDMR� YVRWR� GYRMQH� GLUHNWQH� LQ� QLþQH�
LPSHGDQFH� SRVDPH]QLK� HOHPHQWRY� RPUHåMD� �WUDQVIRUPDWRUML�� NDEORYRGL��� =DWR� MH� SURJUDP�
QDSLVDQ� WDNR�� GD� MH� LPSHGDQFD� NDEORYRGD� SRGDQD� åH� NDU� Y� REOLNL� SUHM� RPHQMHQH� YVRWH�
��=G�=R���1D�WD�QDþLQ�VR�SRGDQL�WXGL�UH]XOWDWL�Y�VOHGHþLK�WDEHODK��
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,PSHGDQFD�NDEORYRGD�MH�ELOD�GRORþHQD�SR�HQDþEL�����������NDWHUR�VH�L]SHOMH�L]�HQDþEH�����������
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�
1D VOLNDK� ������D� LQ� ������E� MH� ]D� UD]OLþQH� QDþLQH� UD]YUãþDQMD� YRGQLNRY� SRGDQ� WDEHODULþHQ�
SULND]�XSRUQRVWL���5G�5R���UHDNWDQF���;G�;R� LQ�DEVROXWQLK�YUHGQRVWL�LPSHGDQF��_�=G�=R_�� LQ�
VLFHU�]D�NDEORYRG��NL� MH� VHVWDYOMHQ� L]� WUHK�SDUDOHOQR�YH]DQLK� WRNRNURJRY��.DEORYRG�VHVWDYOMD�
GYDQDMVW� EDNUHQLK� YRGQLNRY� V� SUHVHNRP� ���� PP�� PHG� NDWHULPL� VR� WULMH� ]DãþLWQL� LQ� GHYHW�
ID]QLK�YRGQLNRY��=DUDGL�SULPHUOMLYRVWL�UH]XOWDWRY�SUL�UD]QLK�UD]YUVWLWYDK��VR�XSRUDEOMHQL�YHGQR�
SR WULMH�]DãþLWQL�YRGQLNL��1D�WHK�VOLNDK�MH� WXGL�JUDILþQL�SULND]�UD]SRUHGLWYH�YRGQLNRY��NMHU�VR�
ID]QL� YRGQLNL�R]QDþHQL� V� VLPERORP�/[\�� � ,QGHNV�[�GHILQLUD� ID]R�R]LURPD� VQRS�� LQGHNV�\�SD�
R]QDþXMH� ]DSRUHGQR� ãWHYLONR� YRGQLND� Y� WHP� VQRSX� SDUDOHOQR� SULNOMXþHQLK� YRGQLNRY�� =HOHQL�
YRGQLNL VR�]DãþLWQL�YRGQLNL��UGHþL�VR�ID]QL�YRGQLNL�Y�VWLNX�]�]DãþLWQLPL��PRGUL�SD�VR��]GUDYL��
ID]QL�YRGQLNL���
,] UH]XOWDWRY� L]UDþXQRY� �VOLNL� ������D� LQ� ������E�� MH� UD]YLGQR�� GD� VH� SUL� LVWL� YUVWL� NDEORYRGD�
LPSHGDQFD��=G�=R VSUHPLQMD�JOHGH�QD�WR��NDWHUD�ID]D�MH�Y�NUDWNHP�VWLNX��9]URN�MH�Y�WHP��GD�
]DUDGL� JHRPHWULMVNH� LQ� VQRYQH� QHVLPHWULMH� NDEORYRGD� UD]OLþQLP� HQRSROQLP� VWLNRP�SULSDGDMR�
UD]OLþQH� NRQILJXUDFLMH� HOHNWURPDJQHWQHJD� SROMD�� NDU� SRPHQL�� GD� VH� SUL� WHP� Y� QDMYHþML� PHUL�
VSUHPLQMD�LPDJLQDUQD�NRPSRQHQWD�LPSHGDQFH��3UL�L]UDþXQLK�QDMPDQMãLK�NUDWNRVWLþQLK�WRNRY�MH�
]DWR� QDMEROM� VPLVHOQR� XSRUDELWL� UHDNWDQFR� ]� QDMYHþMLP� L]QRVRP�� VDM� VH� Y� WHP� SULPHUX� GREL�
QDMEROM�QHXJRGHQ� WRN�HQRSROQHJD�NUDWNHJD�VWLND�R]LURPD�QDMYHþML�þDV�GHORYDQMD�NUDWNRVWLþQH�
]DãþLWH�� 3UHGSLVL� ]D� ILNVQH� SRUDEQLNH� GRORþDMR�� GD� PRUD� ELWL� Y� 71� VLVWHPX� LQãWDODFLM� þDV�
GHORYDQMD�]DãþLWH�PDQMãL�RG���V���
1DMYHþMH�LPSHGDQFH�GRELPR�SUL�QDPHãþDQMX�YRGQLNRY�QD�IHURPDJQHWQH�SROLFH�SR�VLVWHPX�9���
QDMPDQMãH�SD�Y�VLVWHPX�7���LQ�VLFHU�SUL�XSRUDEL�SODVWLþQLK�SROLF��VOLNL�������D�LQ�������E���
�
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9RGQLNL�QD�39&�SROLFL� 9RGQLNL�QD�åHOH]QL SROLFL�
.UDWHN� �5G�5R �;G�;R _�=G�=R_ .] ,N�� �5G�5R �;G�;R _�=G�=R_ .] ,N��
VWLN� �P:� �P:� �P:� �N$� �P:� �P:� �P:� �N$�
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6OLND� ������D� �� � 8SRUQRVWL�� UHDNWDQFH�� DEVROXWQH� LPSHGDQFH� LQ� WRNRYL� SUL� HQRSROQLK� NUDWNLK� VWLNLK�
�NUDWNRVWLþQH�WRNRYH�GXãL�WXGL�LPSHGDQFD�WUDQVIRUPDWRUMD���LQ�VLFHU��SUL�UD]YUãþDQMX�YRGQLNRY�Y�SODVW�
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)DNWRU� .] SRGDMD� UD]PHUMH� SRVDPH]QH� DEVROXWQH� LPSHGDQFH� _�=G�=R_ LQ� WDLVWH� QDMPDQMãH�
DEVROXWQH�LPSHGDQFH�L]�QDERUD�YVHK�REUDYQDYDQLK�UD]SRUHGLWHY�YRGQLNRY��1D�VOLNDK�MH�SROHJ�
YVDNHJD YRGQLND� QDYHGHQ� ãH� NUDWNRVWLþQL� WRN� �Y� N$��� NL� QDVWDQH� Y� SULPHUX� VWLND� VQRSD�
YRGQLNRY� WUHWMH� ID]H� ]� ]DãþLWQLPL�YRGQLNL�� LQ� VLFHU�SUL� SRODJDQMX�YRGQLNRY�QD� IHURPDJQHWQR�
NDEHOVNR�SROLFR��
�
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VWLN� �PRKP� �PRKP�� �PRKP� �N$� �PRKP� �PRKP� �PRKP� �N$�
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6OLND�������E����8SRUQRVWL��UHDNWDQFH��DEVROXWQH�LPSHGDQFH�LQ�WRNRYL�NDEORYRGD��SUL�HQRSROQLK�NUDWNLK�
VWLNLK��NUDWNRVWLþQH�WRNRYH��,N�� GXãL�WXGL�LPSHGDQFD�WUDQVIRUPDWRUMD���SUL�UD]SRUHMDQMX�
YRGQLNRY�Y�WULNRWQR�IRUPR��6 ����PP��
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1DMYHþMH� UD]OLNH�PHG�REUDYQDYDQLPL� LPSHGDQFDPL��SUL�HQRSROQHP�NUDWNHP�VWLNX��QDVWRSDMR�
SUL NDEORYRGX�9��� SRORåHQHP�QD� IHURPDJQHWQR� SROLFR� �VOLND� ������D���5D]PHUMH� DEVROXWQLK�
YUHGQRVWL� LPSHGDQF� SUL� NUDWNLK� VWLNLK� /��3(1� LQ� /��3(1� ]QDãD� NDU� ����� QDMPDQMãL�
�QDMQHXJRGQHMãL��NUDWNRVWLþQL�WRN�SD�]QDãD�������N$��9]URN�MH�Y�WHP��GD�VR�YRGQLNL�SRVDPH]QH�
ID]H� SRORåHQL� HGHQ� SROHJ� GUXJHJD�� =DWR� MH� ]DQND� YRGQLNRY� /��3(1� GYDNUDW� ãLUãD� RG� ]DQNH�
YRGQLNRY� /��3(1�� NDU� SRPHQL�� GD� SUL� VWLNX� /��3(1� QDVWRSD� SULEOLåQR� GYDNUDW� YHþMD�
LQGXNWLYQD�NRPSRQHQWD�LPSHGDQFH���
ýH EL� SUL� QDþUWRYDQMX� NDEORYRGD�9�� XSRUDEOMDOL� LPSHGDQFH� NRQILJXUDFLMH� 7��� EL� QDUDþXQDOL�
RNYDUQL WRN�� NL� ]QDãD� SULEOLåQR� ��� N$�� � 6� WHP� EL� QDOHWHOL� QD� VLWXDFLMR�� NR� EL� ELO� GHMDQVNL�
QDMQHXJRGQHMãL�WRN�NUDWNHJD�VWLND�SULEOLåQR�]D������PDQMãL�RG�SUHGYLGHQHJD��NDU�LPD�ODKNR�]D�
SRVOHGLFR�QHSUDYLOQR� L]ELUR�]DãþLWQLK�QDSUDY�]D�]DãþLWR�SUHG�SRVUHGQLP�GRWLNRP��YDURYDONH��
RGNORSQLNL��� 3ULPHUMDYD� ]� UD]YUãþDQMHP�YRGQLNRY�SR� QDþLQX�7�� MH� RPHQMHQD� ]DWR�� NHU� MH� WD�
VLVWHP ]HOR�EOL]X�UD]YUVWLWYL�YRGQLNRY�Y�ãWLULåLOQLK�NDEOLK��,PSHGDQFH�YHþåLOQLK�NDEORY��]D�HQ�
WRNRNURJ� SD�VR�SUDNWLþQR�HGLQH��NL�VH�MLK�GD�SRLVNDWL�Y�SULURþQLNLK�LQ�NDWDORJLK��2SDåD�VH��GD�
VR SUL� SURMHNWLUDQMX� YHþNUDW� SULY]HWL� NDU� SRGDWNL� YHþåLOQLK� NDEORY�� QH� JOHGH� QD� GHMDQVNR�
UD]SRUHGLWHY�YRGQLNRY��
�
1DMPDQMãD�LPSHGDQFD�QDVWRSD�SUL�NDEORYRGX�]�R]QDNR�7���VOLND�������E���NL� MH� LQãWDOLUDQ�QD�
SODVWLþQR�SROLFR��QDMYHþMD�SD�SUL�NDEORYRGX�]�R]QDNR�9���NL�MH�SRORåHQ�QD�IHURPDJQHWQL�SROLFL��
WRUHM� SUL� NDEORYRGX�� SUL� NDWHUHP� GRELPR� WXGL� QDMYHþMR� QHHQDNRPHUQRVW� UD]SRUHGLWYH� WRNRY��
8SRUDED NDEORYRGD�9���QL�VPLVHOQD�LQ�VLFHU�L]�WUHK�UD]ORJRY��

x NDEORYRG�LPD�YHOLNR�QHHQDNRPHUQRVW�WRNRY�LQ�]DWR�PDMKHQ�]GUåQL�WRN��
x NDEORYRG�LPD�YHOLNH�WRSORWQH�L]JXEH�LQ�
x NDEORYRG�LPD�QDMYHþMH�NUDWNRVWLþQH�LPSHGDQFH��NDU�QL�XJRGQR�V�VWDOLãþD�]DãþLWH�SUHG�

SRVUHGQLP�GRWLNRP��
5D]OLNH� PHG� SRVDPH]QLPL� NUDWNRVWLþQLPL� WRNRYL� VR� PQRJR� PDQMãH� RG� UD]OLN� PHG�
LPSHGDQFDPL�NDEORYRGD��NHU�MH�ELOR�SUL�L]UDþXQLK�XSRãWHYDQR�WXGL�GXãHQMH�WUDQVIRUPDWRUMD��NL�
LPD� SUL� HQRSROQHP� NUDWNHP� VWLNX� UHODWLYQR� YHOLNR� LPSHGDQFR� ��=WG�=WR �����M����� P:�
JOHGH QD� LPSHGDQFR� NDEORYRGD�� 3UL� GDOMãHP� NDEORYRGX� EL� ELOH� LPSHGDQFH� NDEORYRGD� YHþMH��
]DWR�EL�]D�UD]OLþQH�JHRPHWULMH�NDEORYRGRY�GRELOL�WXGL�YHþMH�UD]OLNH�PHG�NUDWNRVWLþQLPL�WRNRYL��
9 REUDYQDYDQLK�SULPHULK�VR�WH�UD]OLNH�PDQMãH��VDM�GROåLQD�NDEORYRGD�]QDãD�VDPR����P����
1DMYHþML�]GUåQL�WRN�LQ�VSRGREQR�UD]YUVWLWHY�WRNRY�SRQXMD�NRQILJXUDFLMD�9���VOLND�������D���
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NMHU� VR� WRNRYL� HQRSROQLK� NUDWNLK� VWLNRY� SULPHUOMLYL� V� NUDWNRVWLþQLPL� WRNRYL� Y� YRGQLNLK�
NDEORYRGD�7�� �VOLND� ������E��� 6� NRQILJXUDFLMR�9��GRELPR�GRYROM� YLVRN� ]GUåQL� WRN�� NRW� WXGL�
SUHFHM YLVRNH� HQRSROQH� NUDWNRVWLþQH� WRNRYH�� NDU� MH� XJRGQR� V� VWDOLãþD� KLWURVWL� UHDJLUDQMD�
YDURYDON�LQ�RGNORSQLNRY��
9RGQLNH�� NL� VHVWDYOMDMR� SDUDOHOQR� YH]DQH� WRNRNURJH�� MH� PRåQR� SUHWRNRYQR� LQ� NUDWNRVWLþQR�
ãþLWLWL� SRVDPLþQR� DOL� SD� VNXSQR��=DUDGL� HNRQRPVNLK� UD]ORJRY� VH� SDUDOHOQR�YH]DQL� WRNRNURJL�
SRJRVWR�ãþLWLMR�VNXSQR��6ODED�ODVWQRVW�VNXSQH�]DãþLWH� MH��GD�QL�QDG]RUD�QDG�SUHREUHPHQLWYLMR�
SRVDPH]QLK� YRGQLNRY� NDEORYRGD�� þH� VH� WRNRYL� SRUD]GHOLMR� QHHQDNRPHUQR�� NDU� SD� VH� ODKNR�
]JRGL WXGL�Y�SULPHUX�RVODEOMHQLK�NRQWDNWQLK�XSRUQRVWL�LQ�VHYHGD�]DUDGL�JHRPHWULMVNH�LQ�VQRYQH�
QHVLPHWULMH� NDEORYRGD�� 1HHQDNH� NRQWDNWQH� XSRUQRVWL� SRVDPH]QLK� YRGQLNRY� NDEORYRGD�� QD�
SRUD]GHOLWHY� WRNRY� YSOLYDMR� WHP� EROM�� þLP� NUDMãL� VR� NDEORYRGL� LQ� þLP� YHþML� VR� SUHVHNL�
YRGQLNRY��=DUDGL� WHK�GYHK� UD]ORJRY� ODKNR�QHQDG]RURYDQR�SULGH�GR�SUHJUHYDQMD�SRVDPH]QLK�
YRGQLNRY��V�WHP�SD�ODKNR�GR�QHåHOHQLK�SRMDYRY��NRW�VR�SRåDUL�]�YVHPL�PRåQLPL�SRVOHGLFDPL�

3UL�NUDWNRVWLþQLK�UD]PHUDK�MH�]DQLPLY�SULPHU�UD]YUVWLWYH�WRNRY�SUL�NUDWNHP�VWLNX��PHG�YRGQLNL�
ID]H /� LQ�]DãþLWQLPL�YRGQLNL��LQ�VLFHU�Y�VLVWHPX�9���VOLND�������D���NMHU�VR�YRGQLNL�SRORåHQL�
QD IHURPDJQHWQR�SROLFR��9�WHP�SULPHUX�VR��QHNDWHUL�YRGQLNL�ID]H�/�� NL�VSORK�QLVR�Y�NUDWNHP�
VWLNX� �NUDWNRVWLþQR��EROM� �REUHPHQMHQL�NRW�SD�YRGQLNL�ID]H�/�� NL�VR�GHMDQVNR�Y�JDOYDQVNHP�
VWLNX ]�]DãþLWQLPL�YRGQLNL��*UDILþQL�SULND]�UD]SRUHGLWYH�WRNRY�]D�WD�SULPHU�MH�QD�VOLNL���������
NMHU� SULND]DQL� YUVWQL� UHG� WRNRY� QL� HQDN� YUVWQHPX� UHGX� YRGQLNRY� QD� SROLFL�� 1DMYHþML�
NUDWNRVWLþQL� WRN� VWHþH� SR� YRGQLNX� /��� Y� RVWDOLK� YRGQLNLK� SD� WRNRYL�� NL� UDYQR� WDNR� QLVR�
]DQHPDUOMLYL��6NXSQL�NUDWNRVWLþQL�WRN�YRGQLNRY�ID]H�/� ]QDãD������N$��
�

6OLND�����������5D]SRUHGLWHY�WRNRY�NDEORYRGD�9��QD�åHOH]QL�SROLFL��VOLND�������D���Y�SULPHUX�NUDWNHJD�
� VWLND�PHG��YRGQLNL�ID]H�/� LQ�]DãþLWQR�QHYWUDOQLPL�YRGQLNL��,N� �����N$�
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9 NROLNRU�VR�YRGQLNL�ãþLWHQL�SRVDPLþQR�V�WDOMLYLPL�YDURYDONDPL��EL�VOHGQMH�ODKNR�UHDJLUDOH�WXGL�
Y RVWDOLK�GYHK��]GUDYLK��ID]DK��ãH�]ODVWL�Y�ID]L�/�� 7R�ODKNR�SRY]URþD�WHåDYH�SUL�LVNDQMX�QDSDN�
Y HOHNWURLQãWDODFLML�� 3UL� XSRUDEL� RGNORSQLNRY� VR� L]NORSL� WULSROQL�� WDNR� GD� YHGQR� SULGH� GR�
L]NORSD� YVHK� YRGQLNRY�NDEORYRGD��1D� VOLNL� ������� MH� ]D� LVWL� SULPHU�SRGDQ�ND]DOþQL�GLDJUDP�
WRNRY� L]�NDWHUHJD�VR�UD]YLGQL�YHOLNL�ID]QL�]DPLNL�PHG�WRNRYL�Y�VQRSLK�YRGQLNRY�ID]H�/� LQ�/��

6OLND�����������.D]DOþQL�GLDJUDP�WRNRY��NL�SULSDGD�UD]YUVWLWYL�YRGQLNRY�9���VOLND�������D���SUL�
� NUDWNHP�VWLNX�PHG�YRGQLNL�ID]H�/� LQ�]DãþLWQLPL�YRGQLNL��3(1��

9HþML� GHOHå� LQGXFLUDQLK� WRNRY� Y� ID]QLK� YRGQLNLK�� NL� QLVR� Y� JDOYDQVNHP� VWLNX� ]� ]DãþLWQLPL�
YRGQLNL��VH�GD�XVSHãQR�RGSUDYLWL�V�SRODJDQMHP�YRGQLNRY�SR�VLVWHPLK�9���VOLND�������D��LQ�7��
�VOLND ������E��� WRUHM� ]� UD]YUãþDQMHP� YRGQLNRY�� NL� QH� SULSDGDMR� LVWL� ID]L�� Y� YRGRUDYQR�
]DSRUHGMH�DOL�WULNRW��SROHJ�SRVDPH]QHJD�WRNRNURJD�SD�VH�SRORåL�ãH�]DãþLWQL�YRGQLN��=D�VLVWHP�
9�� GRELPR� UD]YUVWLWHY� NUDWNRVWLþQLK� WRNRY�� NL� MH� SRGDQD� QD� VOLNL� �������� NMHU� VH� YLGL�� GD�
NUDWNRVWLþQH�]DQNH��NL�MLK�WYRULMR�]DãþLWQL�YRGQLNL��XVSHãQR�GXãLMR�PDJQHWQR�SROMH��NL�SURGLUD�
PHG�ID]QLPL�YRGQLNL��7R�VH�SR]QD�WXGL�QD�NUDWNRVWLþQHP�WRNX��NL�Y�WHP�SULPHUX�]QDãD������N$�
LQ MH�JOHGH�QD�NDEORYRG�9��YHþML�]D�����N$��
7RNRYL Y�YRGQLNLK�ID]H�/� VR�QHNDMNUDW�YHþML�RG� WRNRY�Y�RVWDOLK� ID]DK��]DWR�ERGR�YDURYDONH�
SUHM� L]NORSLOH�YRGQLNH� ID]H�/�� NRW�SD�QD�SULPHU�YRGQLN�/���Y�NDWHUHP� WHþH�NDU�YHOLN� WRN� �Y�
L]QRVX������$����
�
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6OLND�����������5D]SRUHGLWHY�WRNRY�Y�YRGQLNLK�NRQILJXUDFLMH�9���VOLND�������D���NL�VR�SRORåHQL�QD�
� åHOH]QR�SROLFR��SUL�VWLNX�YRGQLNRY�ID]H�/� ] ]DãþLWQLPL�YRGQLNL��,N� �����N$�

�
3UL�GRORþDQMX�NUDWNRVWLþQH�]DãþLWH��MH�SRWUHEQR�SR]QDWL�QDMPDQMãH�PRåQH�NUDWNRVWLþQH�WRNRYH��
9 NDEORYRGX�9��GRELPR�QDMPDQMãL�PRåQL�NUDWNRVWLþQL� WRN�Y�SRVDPH]QHP�YRGQLNX�SUL�VWLNX�
/��3(1�� 1DMPDQMãL� WRN� WDNUDW� � VWHþH� SR� YRGQLNX� /��� �,�� ������� $��� NDU� MH� VPLVHOQR�
XSRãWHYDWL�SUL�GRORþDQMX�NUDWNRVWLþQH�]DãþLWH��
�
=D NRQWUROR�VHJUHYDQMD�NDEORY�LQ�SUHYHUMDQMH�PHKDQVNH�]GUåQRVWL�HOHPHQWRY�RPUHåMD�MH�WUHED�
SR]QDWL� QDMYHþMH� NUDWNRVWLþQH� WRNRYH�� NL� Y� R]HPOMHQLK� RPUHåMLK� QDMSRJRVWHMH� QDVWRSDMR� SUL�
WULSROQLK�NUDWNLK�VWLNLK��6�SRPRþMR�UDþXQDOQLãNHJD�SURJUDPD�MH�ELO�]DWR�QDSUDYOMHQ�WXGL�L]UDþXQ�
LPSHGDQF� LQ� NUDWNRVWLþQLK� WRNRY�� NL� QDVWRSDMR� SUL� WULSROQHP� NUDWNHP� VWLNX�� 3UL� WHP� MH� ELOR�
SUHGSRVWDYOMHQR��GD� ID]QL�YRGQLNL�QLVR�Y�JDOYDQVNHP�VWLNX�]�]DãþLWQLPL�YRGQLNL��XSRãWHYDQD�
SD MH�ELOD�VHYHGD�SRYH]DYD�V�WHPL�YRGQLNL�SUHNR�HOHNWURPDJQHWQHJD�SROMD��1D�VOLNDK�������D�LQ�
������E� � VR� Y� ]YH]L� V� WHP� WDEHODULþQR� SUHGVWDYOMHQL� UH]XOWDWL�� L]� NDWHULK� MH� UD]YLGQR�� GD� LPD�
QDMPDQMãR�LPSHGDQFR�NDEORYRG�]�R]QDNR�7���NL�MH�LQãWDOLUDQ�QD�39&�SROLFR��QDMYHþMR�SD�LPD�
NDEORYRG�]�R]QDNR�9���NL�MH�SRORåHQ�QD�IHURPDJQHWQR�SROLFR���
,]QRVL NUDWNRVWLþQLK�WRNRY�VH�SUL�UD]OLþQLK�YUVWDK�SRODJDQMD�YRGQLNRY�]HOR�PDOR�VSUHPLQMDMR��
LQ VH�JLEOMHMR�Y�REPRþMX�PHG������N$�LQ������N$��VDM�YHþML�GHOHå�LPSHGDQFH�NUDWNRVWLþQHJD�
WRNRNURJD SUHGVWDYOMD� LPSHGDQFD� WUDQVIRUPDWRUMD�� 3UL� GDOMãHP� NDEORYRGX� EL� GRELOL� YHþMH�
LPSHGDQFH�NDEORYRGRY�LQ�V�WHP�YHþMH�YDULLUDQMH�L]QRVRY�NUDWNRVWLþQLK�WRNRY���
�
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9RGQLNL�QD�39&�SROLFL� � 9RGQLNL�QD�åHOH]QL�SROLFL�
5H�=N�� ,P�=N�� =N�� .] ,N�� 5H�=N�� ,P�=N�� =N�� .] ,N��
�P:� �P:� �P:� �N$� �P:� �P:� �P:� �N$�
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/� ������� ������� ������� ���� ���� ������� ������� ������� ���� ����

6OLND�������D����8SRUQRVWL��UHDNWDQFH��DEVROXWQH�LPSHGDQFH�LQ�WRNRYL�NDEORYRGD�SUL�WULSROQLK�NUDWNLK�
VWLNLK� �NUDWNRVWLþQH� WRNRYH� �,N�� GXãL� WXGL� LPSHGDQFD� WUDQVIRUPDWRUMD�� ]D� YRGRUDYQR�
UD]YUVWLWHY� YRGQLNRY� �6 ����PP���� 7RNRYL� Y� SRVDPH]QLK� YRGQLNLK�� NL� VR� QDYHGHQL� Y�
LOXVWUDFLMDK� JHRPHWULMH� NDEORYRGD�� VR� SRGDQL� Y� N$� LQ� YHOMDMR� ]D� NDEORYRGH� QD�
IHURPDJQHQWQLK�NDEHOVNLK�SROLFDK��
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9RGQLNL�QD�39&�SROLFL� 9RGQLNL�QD�åHOH]QL SROLFL�
5H�=N�� ,P�=N�� =N�� .] ,N�� 5H�=N�� ,P�=N�� =N�� .] ,N��
�P:� �P:� �P:� �N$� �P:� �P:� �P:� �N$�
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6OLND�������E����8SRUQRVWL��UHDNWDQFH��DEVROXWQH�LPSHGDQFH�LQ�WRNRYL�NDEORYRGD�SUL�WULSROQLK�NUDWNLK�
VWLNLK��NUDWNRVWLþQH�WRNRYH��,N�� GXãL�WXGL�LPSHGDQFD�WUDQVIRUPDWRUMD��SUL�UD]SRUHMDQMX�
YRGQLNRY�Y�WULNRWQR�IRUPR��7RNRYL�Y�SRVDPH]QLK�YRGQLNLK��NL�VR�QDYHGHQL�Y�LOXVWUDFLMDK�
JHRPHWULMH�NDEORYRGD���YHOMDMR�]D�NDEORYRGH�QD�IHURPDJQHQWQLK�NDEHOVNLK�SROLFDK��

�
7H LPSHGDQFH�VH�ODKNR�XSRUDELMR�SUL�NUDWNRVWLþQLK�L]UDþXQLK�NDEORYRGRY��NL�VR�VHULMVNR�YH]DQL�
] REUDYQDYDQLP� NDEORYRGRP�� 7R� MH� VPLVHOQR� QDSUDYLWL� OH� WHGDM�� þH� REUDYQDYDQL� NDEORYRG�
ELVWYHQR� SULVSHYD� N� GXãHQMX� WULSROQHJD� NUDWNHJD� VWLND�� Y� YHþLQL� SULPHURY� SD� VH� LPSHGDQFH�
NUDWNLK�LQ�PRþQLK�NDEORYRGRY�]DQHPDULMR��7R�SRPHQL��GD�ERPR�QDUDþXQDOL�QHNROLNR�YLãML�WRN�
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WULSROQHJD�NUDWNHJD�VWLND�Y�RVWDOLK��VHULMVNLK��NDEORYRGLK��NDU�SD�V�VWDOLãþD�SURMHNWLUDQMD�QL�QLþ�
QDUREH��VDM�VH�GRORþD�QDMYHþML�SULþDNRYDQL�WRN�NUDWNHJD�VWLND��
3UL�YVHK�REUDYQDYDQLK�QDþLQLK�SRODJDQMD�YRGQLNRY��NL�VR�Y�SUDNVL�QDMODåMH�L]YHGOMLYL��QDVWRSD�
QHND�YHþMD�DOL�PDQMãD�QHHQDNRPHUQRVW�SRUD]GHOLWYH�WRNRY�Y�SRVDPH]QLK�YRGQLNLK�NDEORYRGD��
LQ VLFHU�SUL�QRUPDOQL�VLPHWULþQL�REUHPHQLWYL�LQ�SUL�UD]QLK�NUDWNRVWLþQLK�REUHPHQLWYDK��9�YVHK�
SULPHULK� WXGL� Y� QHYWUDOQR� ]DãþLWQLK� YRGQLNLK� WHþHMR� YHþML� DOL�PDQMãL� WRNRYL�� NL� VR� SRVOHGLFD�
LQGXFLUDQLK�QDSHWRVWL�]DUDGL�PDJQHWQLK�SROM�WRNRY�Y�RVWDOLK�YRGQLNLK���
3RSROQRPD�HQDNRPHUQR�UD]SRUHGLWHY�WRNRY�ODKNR�GRELPR�SUL�SRSROQL�JHRPHWULMVNL�LQ�VQRYQL�
VLPHWULML��1D�VOLNL��������MH�SULND]DQ�SULPHU�UD]SRUHGLWYH�YRGQLNRY��NL�]DJRWDYOMD�SRSROQRPD�
HQDNRPHUQR�UD]SRUHGLWHY�WRNRY�Y�ID]QLK�YRGQLNLK��*UH�]D�SRODJDQMH�RVL�YRGQLNRY�QD�NURåQLFR�
WDNR� GD�VR�YRGQLNL� UD]OLþQLK�ID]�SRORåHQL�HGHQ�]D�GUXJLP�� LQ�VLFHU�]�HQDNLPL�PHGVHERMQLPL�
UD]GDOMDPL��2VL� QHYWUDOQR� ]DãþLWQLK� YRGQLNRY� VR� SRORåHQH� QD� GUXJR� NURåQLFR� �SROPHU� ]QDãD�
�����PP���NL�LPD�VUHGLãþH�Y�LVWL�WRþNL��NRW�NURåQLFD�V�ID]QLPL�YRGQLNL��
�

6OLND���������7RNRYL�SUL�UD]YUVWLWYL�YRGQLNRY�NDEORYRGD�Y�NURåQR�IRUPR��6 ����PP�� O ���P��SROPHU��
� NURåQLFH�MH�����PP���SUL�WULSROQHP�NUDWNHP�VWLNX�LQ�]�XSRãWHYDQMHP�LPSHGDQFH���
� WUDQVIRUPDWRUMD�
�
3UL�WHP�MH�]QDþLOQR�WR��GD�Y�QHYWUDOQR�]DãþLWQLK�YRGQLNLK�QL�LQGXFLUDQLK�WRNRY��,PSHGDQFH�YVHK�
WUHK ID]� VR�PHGVHERMQR�HQDNH� LQ�Y� WHP�SULPHUX�]QDãDMR��������M�������P:� -RXOVNH� L]JXEH�
SUL REUHPHQLWYL��NDEORYRGD�]�QD]LYQLP�WRNRP�WUDQVIRUPDWRUMD�PRþL���09$��,QW ��������$��Y�
WHP� SULPHUX� ]QDãDMR� ������� :�P� LQ� VR� QDMPDQMãH� L]PHG� L]JXE� Y� REUDYQDYDQLK� SULPHULK��
*OHGH QD�NDEORYRG�QD�VOLNL���������VR�VH�L]JXEH�]PDQMãDOH�]D�SULEOLåQR��������9�WDEHOL�QD�VOLNL�
�������VR�SRGDQH�LPSHGDQFH�NDEORYRGD�SUL�UD]OLþQLK�SROPHULK�NURåQLFH��
�
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3ROPHU�NURåQLFH� = ,N���PP�� �P:� �N$��
��� ������M������ ������
��� ������M������ ������
��� ������M������ ������
��� ������M������ ������
���� ������M������ ������
���� ������M������ ������

6OLND���������,PSHGDQFH�NDEORYRGD�LQ�NUDWNRVWLþQL�WRNRYL�SUL�UD]OLþQL�SROPHULK�UD]YUãþDQMD�YRGQLNRY�
SR VOLNL� ������� �6 ���� PP�� O ��� P�� SROPHU� SRODJDQMD� ]DãþLWQLK� YRGQLNRY� MH� SROPHU�����
SRODJDQMD�ID]QLK�YRGQLNRY��]PDQMãDQ�]D�SUHPHU�YRGQLND���

�
8SRUQRVWL�VR�SUL�UD]OLþQLK�SROPHULK�SRODJDQMD�YRGQLNRY�NRQVWDQWQH��UHDNWDQFH�SD�]�YHþDQMHP�
SROPHURY� QDUDãþDMR�� NDU� MH� SRVOHGLFD� SRYHþDQHJD� PDJQHWQHJD� SUHWRND� PHG� SRVDPH]QLPL�
YRGQLNL� =DUDGL� PDMKQH� GROåLQH� NDEORYRGD� VSUHPHPED� UHDNWDQFH� QLPD� YHOLNHJD� YSOLYD� QD�
WULSROQL�NUDWNRVWLþQL�WRN���
3UL� HQRSROQLK�NUDWNLK� VWLNLK� VH�Y� VSORãQHP� WXGL�Y� VQRSLK� ID]QLK�YRGQLNRY��NL�QLVR�Y� VWLNX�]�
]DãþLWQLPL�YRGQLNL��LQGXFLUDMR�QDSHWRVWL�LQ�SRVOHGLþQR�V�WHP�WXGL�VWHþHMR�WRNRYL��NL�SD�JOHGH�QD�
UH]XOWDWH SUHMãQMLK�L]UDþXQRY�QLVR�UDYQR�]DQHPDUOMLYL��=D�JHRPHWULMR�UD]YUãþDQMD�YRGQLNRY��NL�
MH SUHGRþHQD�QD�VOLNL��������MH�QD�VOLNL��������SULND]DQD�SRUD]GHOLWHY�WRNRY�SUL�NUDWNHP�VWLNX�
PHG VQRSRP�YRGQLNRY�ID]H�/� LQ�VQRSRP�]DãþLWQLK�YRGQLNRY���
�

6OLND���������7RNRYL�SUL�UD]YUVWLWYL�YRGQLNRY�NDEORYRGD��QD�VOLNL���������6 ����PP�� O ���P��,N��
 ������ N$��� SUL� HQRSROQHP� NUDWNHP� VWLNX� YRGQLNRY� ID]H� /� ] ]DãþLWQLPL� YRGQLNL� LQ� � ]�
XSRãWHYDQMHP�LPSHGDQF�WUDQVIRUPDWRUMD�PRþL���09$��

�
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����PP�

,]� VOLNH� ������� MH� UD]YLGQR�� GD� NUDWNRVWLþQL� WRNRYL� WHþHMR� VDPR� Y� YRGQLNLK�� NL� WYRULMR�
NUDWNRVWLþQL� WRNRNURJ�� RVWDOL� YRGQLNL� SD� VR� WRNRYQR�SRYVHP� UD]EUHPHQMHQL��7XGL�SUL� RVWDOLK�
GYHK HQRSROQLK� VWLNLK� VR� WRNRYL� UD]SRUHMHQL� SRYVHP� HQDNRPHUQR�� Y� ]GUDYLK� ID]DK� SD� QL�
QREHQLK WRNRY�� ,PSHGDQFH� HQRSROQLK� NUDWNLK� VWLNRY� VR� ]D� WD� SULPHU� SRGDQH� WDEHODULþQR� QD�
VOLNL ��������
�

�=G�=R ,N��.UDWHN�VWLN� �P:� �N$��
/��3(1� �����M����� ������
/��3(1� ������M������ ������
/��3(1� ������M������ ������

6OLND���������,PSHGDQFH�NDEORYRGD��NL�MH�GHILQLUDQ�QD�VOLNL���������SUL�YVHK�WUHK�HQRSROQLK�NUDWNLK�
� VWLNLK�

�
3UHGQRVW�REUDYQDYDQHJD�UD]YUãþDQMD�YRGQLNRY� MH� WXGL�Y� L]UHGQR�GREUHP�KODMHQMX�NDEORYRGD��
NDU� VHYHGD� YHOMD� OH�� þH� MH� SROPHU� UD]YUãþDQMD� GRYROM� YHOLN�� WDNR� GD� VR� PHG� SRVDPH]QLPL�
YRGQLNL ]DJRWRYOMHQL� GRYROM� YHOLNL� UD]PLNL�� 'REUR� KODMHQMH� LQ� HQDNRPHUQD� REUHPHQLWHY�
YRGQLNRY� SD� ]DJRWDYOMDWD� L]UHGQR� GREUH� ]GUåQH� WRNRYH� NDEORYRGD�� 9� SULURþQLNLK� ]D� WDNH�
SULPHUH� LQãWDOLUDQMD�YRGQLNRY�]GUåQL� WRNRYL�QLVR�QDYHGHQL�� ]DWR� VH� ODKNR�]D�SULEOLåQR�RFHQR�
SULY]DPH�YUHGQRVWL�WUDMQR�GRYROMHQLK�WRNRY�LQ�NRUHNFLMVNLK�IDNWRUMHY�SUL�SRODJDQMX�YRGQLNRY�V�
VYHWOLP� UD]PLNRP�� NL� MH� YHþML� DOL� HQDN� SUHPHUX� YRGQLND�� QD� GYRMQR� �YRGRUDYQR�� NDEHOVNR�
OHVWHY �VOLND�����������
�

6OLND����������3ULND]�SRODJDQMD�HQRåLOQLK�YRGQLNRY�QD�GYRMQR�NDEHOVNR�OHVWHY�
�
.RUHNFLMVNL�IDNWRU��NY� ]D�WUL�SDUDOHOQH�WRNRNURJH���[�3322��[����PP� � �[�3322�<��[����
PP�� QD�GYRMQL�NDEHOVNL�OHVWYL�LQ�V�39&�L]RODFLMR�]QDãD�������WUDMQR�GRYROMHQL�WRN��,W� SD�����
$ �SULURþQLN�5DGH�.RQþDU��VWUDQL������������.HU�MH�UD]SRUHGLWHY�WRNRY�SUDNWLþQR�HQDNRPHUQD��
VH ]D� IDNWRU� NQ SULY]DPH� YUHGQRVW� ��� =GUåQL� WRN� NDEORYRGD� WDNR� ]QDãD� �����$� LQ� MH� NDU� ]D�
SULEOLåQR� ���� $� YHþML� RG� QD]LYQHJD� WRND� GLVWULEXFLMVNHJD� WUDQVIRUPDWRUMD� QD]LYQH� PRþL� ��
09$��
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(QDNRPHUQR� UD]SRUHGLWHY� WRNRY� ODKNR� GRVHåHPR� WXGL� ]� UD]YUãþDQMHP� YRGQLNRY�� NMHU� VR�
]DãþLWQL YRGQLNL�SRVWDYOMHQL�QD�LVWR�NURåQLFR�NRW�ID]QL�YRGQLNL��VOLND����������9RGQLNL�VR�Y�WHP�
SULPHUX�UD]YUãþHQL�Y�]DSRUHGMX�/��/��/��3(1�/��/��/��3(1�«���

�
6OLND���������7RNRYL�SUL�UD]YUVWLWYL�YRGQLNRY�NDEORYRGD�Y�NURåQR�IRUPR��6 ����PP�� O ���P��SROPHU�

� NURåQLFH�MH�����PP���SUL�QRUPDOQL�REUHPHQLWYL�NDEORYRGD�

6 WHP� VH� GRVHåH�� GD� MH� Y� SURVWRUX�PHG� YRGQLNL�� NL� VR� YH]DQL� Y]SRUHGQR�� WDND� UD]SRUHGLWHY�
JRVWRWH� PDJQHWQHJD� SROMD�� GD� MH� PDJQHWQL� � SUHWRN�PHG� YRGQLNL� HQDN� QLþ�� =DWR� Y� YRGQLNLK�
]DUDGL�]XQDQMHJD�PDJQHWQHJD�SROMD�QL�LQGXFLUDQH�QDSHWRVWL��NDU�LPD�]D�SRVOHGLFR�HQDNRPHUQR�
UD]SRUHGLWHY�WRNRY��1D�VOLNL��������MH�SRGDQ�SULPHU�SRWHND�PDJQHWQH�SROMVNH�MDNRVWL�+S PHG�
GYHPD�YRGQLNRPD�GRORþHQH�ID]H��YRGQLND���LQ���� LQ�VLFHU�Y�WRþNDK�GHOD�NURåQLFH��QD�NDWHUR�
VWD�SRORåHQD�WD�GYD�YRGQLND��+S MH�NRPSRQHQWD�PDJQHWQH�SROMVNH�MDNRVWL��NL�MH�SUDYRNRWQD�QD�
]YH]QLFR�PHG�YRGQLNRPD���LQ����9�YVHK�WUHK�YRGQLNLK�VR�ELOL�SUHGSRVWDYOMHQL�HQDNL�WRNRYL�Y�
L]QRVX�����$��
�

6OLND���������0DJQHWQD�SROMVND�MDNRVW�+S QD�RGVHNX�NURåQLFH�PHG�YRGQLNRPD���LQ����5N ���FP��
�
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�� 6./(31(�8*2729,79(��
3UL�SUHQRVX�YHþMLK�PRþL�VH�Y�QL]NRQDSHWRVWQLK�RPUHåMLK�XSRUDEOMD�NDEORYRGH��NL�VR�VHVWDYOMHQL�
L] SDUDOHOQR� YH]DQLK� WRNRNURJRY�� 6OHGQML� VR� ]DUDGL� ODåMH� PRQWDåH� SRJRVWR� L]YHGHQL� ]�
HQRåLOQLPL�YRGQLNL��9RGQLNL�]DUDGL�SDUDOHOQH�YH]DYH�WYRULMR�NUDWNRVWLþQH�]DQNH��SRODJD�SD�VH�
MLK�SRQDYDGL�QD�åHOH]QH�NDEHOVNH�SROLFH��QD�NDWHULK�QL�PRåQR�]DJRWRYLWL�SRSROQH�JHRPHWULMVNH�
LQ VQRYQH� VLPHWULMH�� (OHNWURPDJQHWQD� LQGXNFLMD�� Y� SRYH]DYL� ]� JHRPHWULMVNR� LQ� VQRYQR�
QHVLPHWULMR� NDEORYRGD�� SRY]URþD� QHHQDNRPHUQR� UD]SRUHGLWHY� VNXSQHJD� WRND� SR� SRVDPH]QLK�
YRGQLNLK� NDEORYRGD�� .HU� VR� WUDMQR� GRYROMHQL� WRNRYL� Y� WDEHODK� VWDQGDUGRY� SRGDQL� ]D�
SRSROQRPD� HQDNRPHUQR� SRUD]GHOMHQH� WRNRYH�� MH� SUL� L]UDþXQX� ]GUåQHJD� WRND� NDEORYRGD� ]�
QHHQDNRPHUQR� UD]SRUHGLWYLMR� WRNRY� VPLVHOQR� XSRãWHYDWL� ãH� GRGDWHQ� NRUHNFLMVNL� IDNWRU�� NL�
]DJRWDYOMD�� GD� VH� WRNRYQR� QDMEROM� REUHPHQMHQ� YRGQLN� QH� ER� SUHJUHO� SUHNR� GRSXVWQH�
WHPSHUDWXUH��.RUHNFLMVNL� IDNWRU�� NL� ]DMDPH� QHHQDNRPHUQR� UD]SRUHGLWHY� WRNRY� MH� RGYLVHQ� RG�
QDþLQD� UD]YUãþDQMD�YRGQLNRY��GLPHQ]LM�YRGQLNRY� LQ�PDWHULDOD�QRVLOQH�NRQVWUXNFLMH��9�QDORJL�
VR SULND]DQL�LQ�QXPHULþQR�RYUHGQRWHQL�QDMEROM�SRJRVWL�QDþLQL�SRODJDQMD�YRGQLNRY��3322�����
PP�� QD� IHURPDJQHWQH� LQ� SODVWLþQH� � NDEHOVNH� SROLFH�� 1D� UD]SRUHGLWHY� WRNRY� LQ� V� WHP� QD�
NRUHNFLMVNL� IDNWRU�� SROHJ� JHRPHWULMVNH� UD]YUVWLWYH� ID]QLK� YRGQLNRY� LQ� PDWHULDOD� NDEHOVNLK�
QRVLOFHY�� YSOLYD� WXGL� UD]YUVWLWHY� ]DãþLWQR� QHYWUDOQLK� YRGQLNRY�� ,]NDåH� VH�� GD� IHURPDJQHWQL�
PDWHULDO� NDEHOVNLK�SROLF�QHHQDNRPHUQRVW� WRNRY�SRYHþD� LQ� V� WHP�]PDQMãD�NRUHNFLMVNL� IDNWRU��
NDU� LPD�]D�SRVOHGLFR�PDQMãL�]GUåQL� WRN�NDEORYRGD��]YHþD�SD� WXGL�NUDWNRVWLþQH� LPSHGDQFH� LQ�
L]JXEH� NDEORYRGD�� ýH� VR� ]DãþLWQR� QHYWUDOQL� YRGQLNL� SRORåHQL� QD� REHK� VWUDQHK� NDEORYRGD��
GRELPR� EROMãR� HQDNRPHUQRVW� SRUD]GHOLWYH� WRNRY�� NRW� SD� þH� VR� SRORåHQL� VDPR� QD� HQL� VWUDQL�
NDEORYRGD�� � 1DMEROMãL� NRUHNFLMVNL� IDNWRU� QDVWRSD� SUL� UD]SRUHGLWYL� YRGQLNRY�� NL� SULSDGDMR�
UD]OLþQLP�ID]DP��Y�WULNRWQR�IRUPR��QD�REHK�VWUDQHK�SRVDPH]QHJD�SDUDOHOQHJD�WRNRNURJD�SD�VH�
SRORåL�]DãþLWQR�QHYWUDOQL�YRGQLN��.OMXE�QDMEROMãHPX�NRUHNFLMVNHPX�IDNWRUMX�WDND�UD]YUVWLWHY��
]DUDGL� VODEãHJD� KODMHQMD� YRGQLNRY� Y� WULNRWQL� UD]SRUHGLWYL�� QH� ]DJRWDYOMD� WXGL� QDMYHþMHJD�
]GUåQHJD�WRND�NDEORYRGD��1DMYHþML�]GUåQL�WRN�GRELPR�SUL�SRODJDQMX�YRGQLNRY��NL�QH�SULSDGDMR�
LVWL� ID]L�� Y�YRGRUDYQR�]DSRUHGMH�� SUL� WHP�SD� MH�QD�REHK�VWUDQHK�SRVDPH]QH� WURMLFH�YRGQLNRY�
�SRVDPH]QHJD� WRNRNURJD�� � SRORåHQ� SR� HQ� ]DãþLWQR� QHYWUDOQL� YRGQLN� �VOLND� �������� 6� WDNR�
UD]SRUHGLWYLMR�]DãþLWQLK�YRGQLNRY�VH�SUL�HQRSROQLK�NUDWNLK�VWLNLK�XVSHãQR�]DGXãL�WXGL�UHODWLYQR�
YHOLNH� LQGXFLUDQH� WRNRYH� Y� ID]QLK� YRGQLNLK�� NL� VSORK� QLVR� Y� JDOYDQVNHP� VWLNX� ]� ]DãþLWQLPL�
YRGQLNL��1DMPDQMãH�LPSHGDQFH�WULSROQHJD�NUDWNHJD�VWLND�QDVWRSDMR�SUL�UD]SRUHMDQMX�YRGQLNRY��
NL�QH�SULSDGDMR�LVWL�ID]L��Y�YRGRUDYQR�]DSRUHGMH��]DãþLWQL�YRGQLNL�SD�VR�QDPHãþHQL�QD�OHYR�LQ�
GHVQR�VWUDQ�NDEORYRGD��QDþLQ�9��QD�VOLNL�������D���1DMYHþML�WRNRYL�HQRSROQHJD�NUDWNHJD�VWLND�
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NRW WXGL�QDMPDQMãH�WRSORWQH�L]JXEH��QDVWDQHMR�SUL�SRODJDQMX�ID]QLK�YRGQLNRY�Y�WULNRWQR�IRUPR��
]DãþLWQL� YRGQLNL� SD� VR� SRORåHQL� SROHJ� YVDNH� WURMLFH� ID]QLK� YRGQLNRY� �QDþLQ� 7�� ������E���
1DMVODEãH UD]PHUH� VH� SRMDYLMR� SUL� SRODJDQMX� YRGQLNRY� LVWH� ID]H� Y� YRGRUDYQR� ]DSRUHGMH��
.RUHNFLMVNL�IDNWRU�LPD�WDNUDW�]DUDGL�QHHQDNRPHUQH�REUHPHQLWYH�]HOR�VODER�YUHGQRVW��NQ| ������
NDU SRPHQL��GD� MH� WDN�QDþLQ�SRODJDQMD�YRGQLNRY�QHSULPHUHQ��VDM�PRUDMR�ELWL�YRGQLNL�Y� WDNLK�
NDEORYRGLK� PRþQR� SUHGLPHQ]LRQLUDQL�� GD� QH� EL� SULãOR� GR� SUHNRPHUQHJD� VHJUHYDQMD�
SRVDPH]QLK�YRGQLNRY���
7RSORWQH�L]JXEH�VR�SULEOLåQR�HQDNH�SUL�YVHK�REUDYQDYDQLK�NDEORYRGLK��UD]HQ�SUL�NRQILJXUDFLML�
9�� �VOLND� ��������� NMHU� MRXOVNH� L]JXEH� SUL� HQDNLK� SUHVHNLK� ����� PP�� LQ� HQDNL� WRNRYQL�
REUHPHQLWYL� ��������� $�� QDUDVWHMR� NDU� QD� SULEOLåQR� ������ L]JXE� NDEORYRGD� ]� QDMPDQãLPL�
L]JXEDPL��NRQILJXUDFLMD�7���VOLND����������3UL�WHP�VH�WRSORWQH�L]JXEH�Y�IHURPDJQHWQLK�SROLFDK�
QLVR L]UDþXQDYDOH�� NHU� MH� SRXGDUHN� QD� UD]SRUHGLWYL� WRNRY� Y� NDEORYRGX�� VDPL� L]UDþXQL� SD�
WHPHOMLMR�QD�QDGRPHVWQLK�YH]MLK�LQ�QH�QD�PHWRGL�NRQþQLK�HOHPHQWRY��
3RSROQRPD� HQDNRPHUQR� UD]YUVWLWHY� WRNRY� EL� GRELOL� SUL� UD]YUVWLWYL� YRGQLNRY� QD� QRVLOFH�
NURåQHJD�SUHVHND��NMHU�EL�ELOH�RVL�YRGQLNRY�UD]SRUHMHQH�QD�NURåQLFR�SR�VOLNDK��������LQ���������
7DND� NDEORYRGD� LPDWD� ]DUDGL� JHRPHWULMVNH� VLPHWULMH� HQDNRPHUQR� UD]SRUHGLWHY� WRNRY�� HQDNH�
ID]QH� LPSHGDQFH�� YHþML� ]GUåQL� WRN�� QD� NDWHUHJD� YSOLYD� WXGL�EROMãH�KODMHQMH�� LQ�SUHFHM�PDQMãH�
WRSORWQH�L]JXEH��6DPD�LQãWDODFLMD�YRGQLNRY�EL�ELOD�VLFHU�QHNROLNR�]DKWHYQHMãD�RG�LQãWDODFLMH�V�
NDEHOVNLPL�SROLFDPL��YHQGDU�EL��]DUDGL�PDQMãLK�SUHVHNRY�SULKUDQLOL�QD�VWURãNLK�YRGQLNRY���
9SOLY� VHJUHYDQMD� YRGQLNRY� MH� ELO� SUL� L]UDþXQLK� ]DQHPDUMHQ�� VDM� MH� Y� YVHK� SULPHUQLK� QDþLQLK�
UD]YUãþDQMD�YRGQLNRY�QHHQDNRPHUQRVW�UD]SRUHGLWYH�WRNRY�UHODWLYQR�PDMKQD��V�WHP�SD�VR�WXGL�
PDMKQH�UD]OLNH�Y�WHPSHUDWXUDK�YRGQLNRY�LQ�SRVOHGLþQR�Y�VSHFLILþQLK�XSRUQRVWLK�SUHYRGQLND���
3UL� QDþUWRYDQMX� LQ� L]YDMDQMX� LQãWDODFLM� NDEORYRGRY�� NL� VR� L]YHGHQL� V� SDUDOHOQR� YH]DQLPL�
WRNRNURJL MH� WRUHM�]HOR�SRPHPEHQ�QDþLQ� UD]YUãþDQMD� ID]QLK� LQ�]DãþLWQR�QHYWUDOQLK�YRGQLNRY��
5D]YUVWLWYH�YRGQLNRY�LQ�PDWHULDOL�QRVLOQLK�NRQVWUXNFLM�NDEORYRGD�YSOLYDMR�QD��QHHQDNRPHUQR�
UD]SRUHGLWHY� WRNRY� Y� VQRSLK� SDUDOHOQR� YH]DQLK� YRGQLNRY�� LQ� VLFHU� SUL� QRUPDOQLK� LQ�
NUDWNRVWLþQLK�REUHPHQLWYDK��NDU� MH� WUHED�XSRãWHYDWL�SUL� L]UDþXQX�]GUåQHJD� WRND�NDEORYRGD� LQ�
NUDWNRVWLþQLK�UD]PHU��5DYQR�]DWR�EL�PRUDOL�SURMHNWDQWL�YHGQR�SUHGSLVDWL�LQ�QD]RUQR�SUHGRþLWL�
JHRPHWULMH�NDEORYRGRY��VDM�EL�VH�V�WHP�L]RJQLOL�PRUHELWQLP�QHSULMHWQLP�VLWXDFLMDP��LQYHVWLWRUML�
SD GRGDWQLP�VWURãNRP��
�
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��� %UDQNR� 3RSRYLü�� (OHNWURPDJQHWQH� VWUXNWXUH� �]DSLVNL� SUHGDYDQM� Y� ãROVNHP� OHWX�
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,]MDYOMDP��GD�VHP�PDJLVWUVNR�GHOR�L]GHODO�VDPRVWRMQR�SRG�YRGVWYRP�PHQWRUMHY�GRF�GU��0DNVD�
%HUOHFD� LQ� SURI�� GU�� .RQUDGD� /HQDVLMD�� ,]ND]DQR� SRPRþ� GUXJLK� VRGHODYFHY� VHP� Y� FHORWL�
QDYHGHO�Y�]DKYDOL��
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